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SUHVHQWHG KHUHLQ DUH D SDUWOQRIFWV® HD BHIBIFRRIRW WY RI GHHW\H O R
LQIRUPDWLRQ IRU SURSRVHG UHTXHUHFHE QYW BG \EXIOSUR B WM
WHFKQRORJLHYV

7KH 6WDWHZLGH &EPLMWMPRGH FKDQJH SURSRVDOV WR WKH (
WKH VWDWH DJHQF\ WKDW WKIBDYLDKRER WRVY WNROBIGRS3IDUW 7
&RPPLVVLRQ ZLOO HYDOXDWH SURSRVDOV VXEPLWWHG E\ WK
VWDNHKROGHUV 7KH (QHUJ\ &RPPLVVLRQ PD\ UHYLVH RU UH
&RPPLVVLRQYV 7LWOH  ZHE DIERNWRW KLH LRAOPHDADINR. QJ V F K
KRZ WR SDUWLFLSDWHIMEWKHAZFURBHVY\ FDQRBY SURJUDPYV
WRSBERJUDPYV EXHIBINOBELMYPOGDUGXLOEBDHIHINLELHQF)\

7KH RYHUDOO JRDO RI WKLMWHIBWRIBHRRKD QVHVRUKRSRVDO IRU
PXOWLIDPLO\TXQO®RMY TKIHJ U FERRWDLQV SHUWLYNKQBRIUNRQPD
WKHGHRFKDQJH
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OHDVXUH '"HVFULSWLRQ

%DFNJURXQG ,QIRUPDWLRQ

7KLV UHSRUW SURYLGHY SURSRVHG XSGDWHV WR 7LWOH 3
WR YHQWLODWLRQ LQ PXOWLIDPLO\ GZHOOLQJ XQLWV 6XEPH
UHFRYHU\ IRU ZBRK@H W Z/HH@WIQODWLRQ LQ VHOHFW FOLPDWH
SURYLGHV HQHUJ\ EHQHILWY 6XEPHDVXUH % DGGUHVVHV NL\
SROOXWLRQ IURP FRRNLQJ DQG NLWFKHQ DSSOLDQFHV DQG
6XEPHDVXUH & DGGUHVVHYUDHDOHQWROFWLRQ GXFWV LW SU
EHQHILWY EXW DOVR UHVXOWV LQ VWDWHZLGH HQHUJ\ VDYL
GZHOOLQJ XQLW YHQWL CCDORIRDQ PHD¥KUN DQBWBIQMG XVVHG VH
UHSRUW

$ (QHUJ\ RU KMB W\ WHHER\HORW +5KLV SURSRVHG PHDVXUH E
RQ H[LVWLQJ ODQJXDJH LQ WKH 7LWOH 3DUW VWEC
QHZ FRQVWUXFWLRQ PXOWLIDPLO\ XQLWYV HLWKHU SURYL
GHPRQVWUDWH 3*FRP S UVWPGE QRRIQOAWDWY WRQWKURXJK D EO
WHVW WKDW OHDNDJH Rl WKH GZHOOLQJ XQLW HQYHORSH
YDOXH )RU SURMHFWV IROORZLQJ WKH EDODQFHG YHQW
UHTXLUHPHQW IRU WKH 7LWOH 3DWBW D¥ROGH F\FOH
SUHVFULSWLYH UHTXLUHPHQW LQ RRGLIRTRLY &OLPDWH
SURSRVDO DOLJQV ZGWKURL PH® BRBHHW\ RI +HDWLQJ 5HIL
DQG $LU &RQGLWLRQLQJ (QJLQHHUV $6+5$( 6WDQGDUG
YHUVLRQ WKDW ZQO3URUX(5WULR/W KEXKOGLQJV ZLWK IRX
RFFXSLDEOH IORRUV RU KLJKHU PXOWLIDPLO\ GZHOOLQJ
FOLPDWH JRQHV H[RHGWHB@BWLRQDO (QHUJ\ &RQVHUYDW
& PLOG PDULQH FOLPDWHOQR®B SVZMLF KDEDRIRWIDAD &OLF
=RQHV WKURXJK 7KH SURSRVHG SUHVFULSWLYH UHTX
IROORWIRQEH YHULILHG E\ +(56 5DWHU RU $77 XVLQJ SURG
RU SURGXFW GDWDEDVHYV

D 8QLWDU\ HTXLSPHQW RQH (59 RUGBLQJIVVQLWQ P X\DW K
KDYH D VHQVLEOH KHDW UHFRYHU\ HIILFLBIQF\ RI DW
HIILFDF\ "~ : FIP
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E &HQWUDO HTXLSPHQW RQH (59 RU +59 VHUYLQJ PXO\
KDYH D VHQVLEOH KHDW U HRF FDYWH © HDMAWW LS HQ HNW@ W
PLEXKP IDQ HIILFDF\ DV UHTXLUHG LQ 6HFWLRQ F
E\SDVV IXQFWLRQ ZKHUHE\ WKH LQWDNH DLU E\SDVV|
WKH HTXLSPHQW IXQFWLRQV VLPLODU WR DQ HFRQRF

These requirements would be assumed for the standard design in the
performance path in Climate Zones 1, 2, and 11-16. In addition, the proposal
adds a mandatory measure for fan efficacy of 1.0 W/cfm for unitary ERVs/HRVs
and 1.2 W/cfm for central ERVs/HRVSs, for all climate zones.

% .LWF KHIODXM\@LPXP FDSWEUIKRUQIZDWO H 3DUW VWDQGE
UHTXLUH WKDW GZHOOLQJ XQLWV PHHW DOO UHTXLUHPHC
H[FHSW ZKHUH VSHFLILHG 2QH RI WKH UHTXLUHPHQWV L
WKDWHQRQRVHG NLWFKHQV LQFOXGH LQWHUPLOREHIW NL
DW OHDVW FXELF IHHW SHU PLQXWH FIP DQG D VRXOQ!
WR WKUHH VRQHV 7KH SURSRVHG UHTXLUHPHQW PDLQWLE
DQG DGGV D QHZ UHTXLUHPHQW IRU UDQJH KRRGV WR EH
VI\VWHP RADTXDWHO\ UHP RYHOBRWRNG BROOXWLRQ 6SHFLILF
SURSRVDO EXLOGV XSRQ UHFHQW UHVHDUFK IURP /DZUHC
IDERUDWRU\ /%1/ LQGLFDWLQJ WKDW DW OHDVW  SHUF
HIILFLHQF\ LV QHHGHG WR PDL@WDL @0 LQHD IEUGLLF ¥ R DA\G
GLR[LGH IRY QDWXXH®HEDVYDQJH KRRGY DW DFFHSWDEOF
E\ WKH 8 6 (QYLURQPHQWDO 3URWHFWLRQ $JIHIG\ VWD Q(
SDUWLFXOD{KDYHEHHQ OLQNHG WR QXPHURXY KHDOWK ¢
UHTXLUHPHQW EDVHG H[FOXVLYHO\ RQ FDSWXUH HIILFLH:
DSSURDFK WR DGGUHVV ,$4 PDQXIDFWXUHUV KDYH QRW
HIILFLHQF\ RI WKHLU HTXLSPHQW VR WKHUH LV OLWWOH
HIILFLHQF\ RISNRIBLDODNEWOH %1/ UHVHDUFK KDV IRXQG D UH
DLUIORZ DQG FDSWXUH HIILFLHQF\ L H D KLJKHU DLUIO
FDSWXUH HISMFDBGEWLRQDO EDFNJURXQG PDQXIDFWXUH
LQFUHDVLQJ WKH VIVOWIHP EQMAWVEXHLOY WHVWLQJ WKUR
VWDNHKROGHU JURXSY DQG WKURXJK D ZRUNLQJ JURXS |
FRPPLWWHH 7KH SURSRVHG UHTXLUHPHQW DYRLGV UHW!
PDOQXIDFWXUHU WHVWLQJ UHTXLUHPHQW W PBIODQH A X &RHW |

18QLWDUN HTXLSPHQW LV W\SLFDOO\ SDFNDJHAHDOQRELHAQKMANAK BEWKXQWHWQV
IRU WKH KHDW WUDQVIHUUHG IURP WKH RXWJRLQJ DLU WR WKH LQFRPLQJ
DQG IDQ &HQWUDO HTXLSPHQW LV W\SLFDH OHFWLW H & EFRIKWIKF B RHQWVHER Y |
WKH KHDW WUDQVRAEKWJRGQU PRWWR WKH LQFRPLQJ DLUVWUHDP DQG LQFC
VLQFH LW LV VRPHWLPHY SDLUHG ZLWK GLIIHUHQW IDQV
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WKDWXIDAWLIDPLO\ GZHOOLQJ XQLWY KDYH DQ H[KDXVW V\
PHHWYV RQH RI WKH IROORZLQJ FRPSOLDQFH SDWKZD\V

$ YHQWHG UDQJH KRRG ZLWK PLQLPXP FDSWXUH HIIL
$670 6WDQGDUG DPW QRPLQDDLONMOWREZOGHGEQHG DV Wi
LOWHUVHFWLRQ RI WKH UDQJH KRRGYV IDQ FXUYH DC

$ YHQWHG UDQJH KRRG ZLWK D PLQLPXP DLUIORZ RI

LQFKHV Z F 3D RU KLJKHU RU
$ YHQWHG GRZQGUDIW NLWFKHQ HPKDXORZIRD ZLRIR I
DW 3D LQFKHV Z F RU KLJKHU RU

$ FRQWLQXRXV H[KDXVW V\VWHP ZLWK D PLQLPXP DL
DLU FKDQJHV SHU KRXU IRU HD©ORYMHIERN HE AKIHORK R C
GHILQHIGNLWFKHQ ZKRVH SHUP DDMIQW. RS DD FHWQ R/
VSDFHV GRHV QRW H[FHHG D WRWDO VTXDUH IHHW

3DWKZD\ LV QHZ DQG SDWKZD\ LV D PRGLILFDWLRQ WR
3DWKZD\V DQG DUH NLWFKHQ H[KDXVW UHTXLUHPHQW\
DQG DGRSWHGQRWEHDY\KDOL7LWOH 3DUW VWDQGD!
7LWOH 3DUW VWDQGDUGY DGGHG RQH DPHQGPHQ!
DOORZLQJ VRXQG WR EH UDWHG DW ZRUNLQJ VSHHG

2 7KH SURSRVHG UHTXLUHPHQWWALILIQWHDTLQW MAKHHY\N VH [
HIILFLHQF\ DQG DLUIORZ ZRXOG EH GHWHUPLQHG LQ D Ol
PDQXIDFWXUHUV DV LV FXUUHQWO\ GRQH IRU VRXQG UD)

& &HOWUDO YHQWLODWKIRQ SANXFIRVBIO GHILQHY D FHQWUD
DOVR UHIHUUHG WR DV D 3FHQWUDO YHQWLODWLRQ VKD
GZHOOLQJ XQLWV DQG SURYLGHV GZHOOLQJ XQLW YHQWL
7LWOH 3DUW VWDQBDUGMPEDWXWHKIDN FHQWUDO YHQ
EH EDODQFHG WR HQVXUH WKDW HDFK GZHOOLQJ XQLW |
UDWH 7KH SURSRVHG PHDVXUH EXLOGYV RQ WKLV UHTXLU
WHDPV VHDO FHQWUDO YHQWSORWLRD FGROAWML @ X\RXN PWHW ¥
DLUIORZV RU WKDW VHUYH DV SDUW RI GZHOOLQJ XQLWV
SURSRVHG PHDVXUH UHTXLUHV ILHOG YHULILFDWLRQ RI \
SUHVVXUL]DWLRQ WHVW WR HQVXUH WKDW GHDWOHH GRH
FHQWUDO HJ URRIWRS IDQ DLUIORZ UDWH DW  3DVFE

2$V GHILQHG LQ +9, 6WDQGDUG ZRUNLQJ VSHHG LV GHILQHG DV WKH V
ORZHVW VSHHG DBANRKYHW D KIRPRG FDQ SURGXFH ZKHQ ZRUNLQJ RQ WKH VDI
PD[LPXP VSHHG WHVW )RU FRQVLVWHQF\ LI WKH DLUIORZ LV OHVV WKDQ
OHPEHU PD\ UDWH ZRUNLQJ VSHHG DW 19 2J )RU PD®\WVSRRGWE®O/H WKF
VSHHGYV LQFOXGLQJ WKH ZRUNLQJ VSHHG ZKLFK PD\ EH UDWHG DW OHVV
RU KLJK VSHHG ZKLFK DUH W\SLFDOO\ UDWHG DW "Z F RU “ZF
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FHQWUDO YHQWLODWLRQ GXFW VHUYLQJ PRUH WKDQ VL]
SHUFHQW RI WX} FHQWRD QIDMB ®W 3DQFKHV Z F  IRU
FHQWUDO YHQWLO NWRIRQHGH E\® O/LHUIVKIQ D/MRZHU WHVW
SUHVVXUH IRU GXFWV VHUYLQJ IHZHW X\QH V&\X VD W B VWZLLQ!
UHTXLUHPHQWY DQG GXFWV VHUYLQOREHHWWQMWLY W\SL
SUHVVXUH

" 7KLV PHDVXUH SURYHBWNYHRN@HUJ\ VDYLQJV WKURXJK Ul
DQG UHGXFHG ORVV RI FRQGLWLRQHG DLU ,Q DGGLWLRQ
SURYLGHV ,$4 EHQHILWYV E\ LPSURYLQJ WKWUUHDW BEZLOLW
DQRG UHGXFLQJ WKH OHDNDJH RI HIKDXVWHG DLU ZKLFK |
VXFK DV 30 YRODWLOH RUJDQLF FRPSRXQGV 92&V DQ
ZKLFK FDQ FDXVH PROG LQWR RWKHU LQWHULRU VSDFH

SURYRG &RGH &KDQJH

,Q RUGHU WR FRPSDUH SURSRVHG FRGH FKDQJHV WR WKH FX
&DVH 7HDP UHIHUV WR WKH FXUUHQW VHFWLRQV Rl WKH 7
FXUUHQW VWDQGDUG KDV V HSIDAHD VQIGY K BEWRLXEQNLA R B OOCRAD J
XQLWV +RZHYHU LI WKH SURSRVHG FRGH UHTXLUHPHQW IRU
DFFHSWHG WKH 6WDWHZLGH &$6( 7THDP ZRXOG PDNH RQH UH"
XQLWYV

7KLYDBS6( 5HSRUW SURSRVHV WKUHH VHWY\WR B8 UHPDXUUGPHQW
SUHVFULSWLYH EXW LQFOXGHV D PDQGDWRU\ IDQ HIILFDF\ Ul
PDQGDWRU\ IRU YHQWLODWLRQ LQ DOO PXOWLIDPLO\ QHZ FR

Xx 6XEPHDVX(5® $59)RU PXOWLIDPLO\ GZHOOLQJ XQLWYV IRO!
YHOQWWLRQ SDWK LQ 6HFWLRQULVHRUHVL GE QWKLD O RZW D Q (
BHFWLRQ E $LYE LQ WKH QRQUHVLGHQWLDO VWDQC
UHTXLUH WKDW DQ (59 RU +59 EH LQVWDOOHG LQ &DOLIR

7KH +59 RU XYWPSURYLGH VHQVLEOH KHDW UHFRYHU\ F
+59V RU (59V VHUYLQJ PXOWLSOH GZHOOLQJ XQLWV PXVW
ZKLFK WKH LQFRPLQJ RXWGRRU DLU E\SDVVHV WKH KHDW
DLU WHPSHUDWXUH LV EHQRZ WKHH FRRHRVOH Q@B HV R WWKRL E\S |
IXQFWLRQ ZRXOG EH YHULILHG E\ WKH +(56 5DWHU RU $7

X 6XEPHDVXUH % .LWFKHQ H[KDX$®OPNQWHFXM @ HY WDXWHW V)
PXVW HLWKHU PHHW D PLQLPXP FDSWXUH HIILFLHQF\ RU
HQFORVHG BQEBOERBONLWFKHQV LI D UDQJH KRRG LV FKRV
PXVW HLWKHU SURYLGH D PLQLPXP FDSWXUH HIILFLHQF\
RI DW OHDVMYRPEIPDO LQVWDOOHG DLUIORZ .LWFKHQ HJ
DOVR FRQVLVW RI D GRDQYG WDZWWNXL W PHLH)Q AR DLUIORZ R

FIP DW LQFKHV Z F 3D IDQ IRUHHRAODRWHIPEORVHG
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NLWFKHQV RU D FRQWLQXRXV H[KDXVW V\VWHP ZLWK D F
FKDQJHV SHU KRXU IRU HQFORVHG NLWFKHQV RQO\

X 6XEPHDVX&HQWUDO YHQWLOD®QAB Y EXWWODHDLARLA & X F W V
PXOWLSOH GZHOOLQJ XQLWYV WKDW SURYLGH FRQWLQXR >
GZHOOLQJ XQLWVY EDODQFHG YHQWLODWLRQ V\VWHPV P
FDQ EH GRQH E\ HLWKBDWR®H \YMUHR +(56 5DWHUV RU
$FFHSWDQFH 7HVWLQJ 7THFKQLFLDQV $77V  7KH +(56 5DV
WKDW OHDNDJH GRHV QRW H[FHHG SHUFHQW RI FHQWUL
DLUIORZ UDWH DW 3D LQFKHV IRU FHQWWKD® YHQWL
VL[ XQLWV DQG DW 3D LQFKHV IRU WKRVH VHUYLQJ
+(56 5DWHU RU $77 FDQ XVH VDPSOLQJ IRU WKH ILHOG YH

6FRSH RI 4RGH &KDQJH 3URSRVDO

7TDEOWMXPPDUL]HV WKH VFRSH RI WKH SURSRVHG FKDQJHV DQC
6WDQGDUGY 5HIHUHQFH $SSHQGLFHV $OWHUQDWLYH &DOFX
ODQXDO DQG FRPSOLDQFH GRFXPHQWY ZRXOG EH PRGLILHG
FKDRJY $00O SURSRVHG FKDQJHV ZRXOG DSSO\ WR QHZ FRQV
$OWHUDWLRQV ZRXOG RQO\ EH DIIHFWHG LI WKH H[LVWLQJ Yl
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TDEOH6FRSH RI &RGH &KDQJH 3URSRVDO

OHDVX 7\SH RIORGALHG ORGLILHC:RXOG ORGLILHC(
1DPH SHTXLUH 6HFWLRQ 7LWORBDU &RPSOL &RPSOLCL

7LWOH 6RIWZDUl'RFXPHQ
$SSHQGL %H ORGI
+59 (5¢ 3UHVFUI E$LY 1IRQUHVL < &) 5 &) ¢
DQG . 1$SSHQGL &) 5
KLJKLVH B5HVLGHQ 15&$
R ( $SSHQGL 15&&
F: IR 15&9
ORULVH
PXOWLIDF
.LWFK} ODQGDW E$YL 1IRQUHVL 1 &) 5 &) &
([KDXV D $SSHQGL 15&$
OLQLP: E IRL 15&&
&DS WX KLJKLVH C5HVLGHOQ 158&9
R *II$SSHQGL
ORULVH
PXOWLIDF
&HQWL O0DQGDW D 1RQUHVL < &) 5 &) ¢
9HQWL O DQ $SSHQGL 15&$
'XFW E IR 15&&
6HDOL KLJWKLVH 15&9
P IFS5HVLGHOQ
ORZLVH $SSHOQGL
PXOWLIDF

ODUNHW $0OD®@GVINIXODWRU\ $VVHVVPHQW

,Q JHQHUDO WKLV DQDO\VLVY IRXQG WKDW DOO WKUHH PHDV>
PXOWLIDPLO\ QHZ FRQVWUXFWLRQ SURWRW\SHYV

(59V DQG +59V DUH QRW IUHTXHQM®O\ PORAVHE L L @ PAVERDHVER DRUNNHHRW \
VRPHWLPHV XVHG XQGHU ORFDO RUGLQDQFHV VXFK DV 6DQ )
UHTXDOW3Y ILOWHDUIHIEQFHG RO YXYIWANODWLRQ LQ DUHDYV RI 61
ZLWK KLIJK RXWGRRU SDUWLFXODWH PDWWHU (59V DQG +59\
FRPPRQ DV D EDODQFHG YHQWL O D/W WRO@ILBDW K ZDK DEFXGUHHIT X L U
HLWKHU EDODQFHG YHQWLODWIPRHQ WD DD WILRAAW QRV\D G BR@I

3(59V DQG +59V KDYH EHFRPH PRUHIBRP®RRRIRHWVW@MGEH 7Q SDUW
EHFDXVH WKH PRGHOLQJ VRIWZDUH DOORZHG SURMHEWY WR DVVXPH D EL
VWDQGDUG PRGHO ZKLFK DOORZHG WKH SURMHFWYV WR FODLP PRUH HQH
RQO\ FOQH YHQWLOMWLRQ V\VWH
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FRQVWUXFWLRQ PXOW L IGGPG OV SMARHERY/IHE XHQITRALH5 B ¥ RW
(59VSURMHFW WHDPV FRXOG FKRRVH WR LQWWDHDOR{IMEHU X!
GZHOOLQJ XQLW RU FH@W HD OH C5RRUBS RYMMUYHYV PXOWLSOH
GZHOOLQJ XQLWV 'LIIHUHQW DSSURDFKHV PD\ EH RSWLPDO X

.LWFKHQ UDQJH KRRGYV DUH I[UHTXHQWO\ LQVWDOOHG LQ QHZ
SURSRVDO DGGV D QHZ FRPSOLDQFH SDWKFIRYWKUIMFHKHHOQFH HQ
IRU UDQJH KRRGV %HFDXVH WKH FDSWXUH HIILFLHQF\ WHVW
RUJDQL]DWLRQV DUH LQ WKH SURFHVYV RI HVYWDEOLVKLQJ UD\
DUH QR SXEOLVKHG FDSWXUH HIILFLHKDAV LYFOD@QWK RV U@ Q@ UHR BRR
GDWDEDVHV &RQVHTXHQWO\ WKH 6WDWHZLGH &%$6( 7HDP SU
SDWKV EDVHG RQ DLUIORZV 7KH VHFRQG FRPSOLDQFH SDWK
UDWH RI UDQJH KRRGV IURP FIP LQ FALW®I$6+53DUW E
6WDQGDUG WR FIP EDVHG RQ UHVHDUFK FRQGXFWHG

LQGLFDWHYVY WKDW DW OHDVW FIP LV QHHGHG WR DFKLHYH
DOWHUQDWLYH SDWKZzZD\ RI FIP HOQODEOHVYGHURWIHF X N LWK D P
SURGXFWYV FDQ FRPSO\ DQG ZRXOG KHOS HQVXUH WKDW DGH"
DFKLHYHG XQWLO WKH LQGXVWU\ WUDQVLWLRQV WR WKH FDS

7KH 6 WDWHZLGH &%$6( 7THDP FRQGXFWHG DQDO\VLV RI SURGXF
, QVWLWOXWGEDWDEDVH DQG IRXQG WKDW WKH SHUFHQW RI1 O
PLQLPXP DLUIORZ UHTXI*UH@HDGW RWLREIRVKH SURSRVHG UHT.
WZR RWKHU FRPSOLDQFH RSWLRQV LQ 7LWOH 3DUW E
6WDQGDUG QGUORX H[KDXVW ZLWK D PLQLPXP HDUIQIORZ UDWI
HQFORVHG NLWFKHQV RQO\ FROQWLQXRXYV DLUIORZ RI ILYH N1
$&+

&EHQWUDO YHQWLODWLRQ GXFWV DUH VRPHWLPHY XVHG LQ QI
SDUVOICRU O\ IRUVKILEXKLOGLQJV :KLOH 7LWOH 3DUw UHT
IRU FHUWDLQ WABGNORXIGAREBWARPH W\SHV RI GXFWV FDUU\LQJ
FRPPHUFLDO EXLOGLQJY DQG GXFWV FDUU\LQJ ERQGLWLRQH(
GDNDJH WHVWLQJ LV QRW UHTXLUHG IRU YHQWLODWLRQ GXF
VWDQGDUG SUDFWLFH DOVR GRHV QRW FDOO IRU OHDNDJH W
EHFDXVH WKH\ W\SLFDOO\ KDYH D SUHVVXUH ORZHU WKDQ Wtk
WUDGLWLRQDOO\ EHHQ WKH UHFRPPHQGHG PLQLPXP IRU WUL

4 7KLV LV EDVHG RQ XQGHUFDELQHW UDPIHH KRREGY HFRPE IRQAPWRRDYFHURG X F
WKRVH DUH PRUH FRPPRQO\ LQVWDOOHG LQ PXOWLIDPLO\ XQLWV GXH WR
GLVFKDUJH EDVHG RQ IHHGEDFN IUR¥® WKMHHW WRNWHKKNOGHEK PRMW FRPPRQ
KRULIRKRWOHOWKDW WKH GLVFKDUJH FRQILIXUDWLRQ UHIHUV WR RQO\ WKF
KRRG $ KRRG WKDW FRQQHFWV WR D VKRUW YHUWLFDO SLHFH RI GXFW W
KRUQMRDRXWQWR D ZDOO LV D YHUWLFDO FRQILIJXUDWLRQ
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+(56 5DWHUV DQG $77V WHVW OHDNDJH LQ RWKHU W\SHV RI G
HTXLSSHG IRU OHDNDJH WHVWLQJ PXOWLIDPLO\ YHQWLODWLF

&RVW (I ITHFWLYHQHVYV

7KH EHWMRRWW % & UDWLR FRPSDUHV WKH EHQHILWY RU FRYV
WKH\HDU SHULRG RI DQDO\VLV 3URSRVHG FRGH FKDQJHV ZL\
DUH FRVW HIIHFWLYH 7KH ODUJHU WKH % & UDWLR WKH IDV)
HQUWJ\ FRVW VDYLQJVY $00 FRVW HIIHFWLYHQHVYVY DQDO\VLV Z]|
EXLOGLQJV 7KH VDPH DQDO\VLV VKRXOG DSSO\ IRU DGGLWLF
DOWHUDWLRQV H[FHSW ZKHUH WKHVH W\SHV RI YHQWLODWLR

X 6XEPHDVXUH $ 9(5%’KM5SURSRVHG (59 +59 FRGH FKDQJH ZD!
EH FRVW HIIHFWLYH IRU DOO FOLPDWH JRQHV ZKHUH LW I
&DOLIRUQLD &OLPDWH =RQ@KM % & DQ&WLR IRU WKLV PHDV.
EHWZHHQ DQG GHSHQGL@®URIOPOE® DRMCHVHR QRIQ H V Z
PHDVXUH LV SURSRVHG

X 6XEPHDVXUH % .LWFKHQ H[KDXVWHPGAWDMXZ EGISVE$BH7HD
GLG QRW HVWLPDWH FRVW HIIHEWLYHQHVV IRU WKH SURS
FKDQJH EHEDXVH WKH SULPDU\ SXUSRVH LV LPSURYLQJ
PHDVXUH LV WR HQVXUH DGHTXDWH ,$4 JLYHQ QHZ HQYH
VKRXOHGXFH QDWXUDO LQILOWUDWLRQ LQFOXGLQJ WKH
,QVWDOODWLRQ 4,, IRUORZ ULVH PXOWLIDPLO\ EXLOGL
SURSRVHG YHUVLRQURYVH,P XPW KLDIKRLO\ EXLOGLQJV IRU

&REBVXHQWO\ WKH 6WDWHZLGH &$6( 7THDP GRHV QRW Q
PHDVXUH LV FRVW HIIHFWLYH +RZHYHU EDVHG RQ D FRF
UDQJHV WKDW GR DQG GR QRW FRPSO\ ZLWK WKH SURSR\
UHTXLUHPHQW IRU UDQJH KRR GBMW DWHZHOG MW $6(F1RD PWIRE
QR VWDWLVWLFDO GLIIHUHQFH LQ SULFHV EHWZHHQ SUR!
FRPSO\

X 6XEPHDVXUH & &HQWUDO YHQWHODWRIRY B& AR & H FE DU
IRXQG WR EH FRVW HIIHFWLYH IRU DORUFWKPD\VPH DR XYM
UDQJHG EHWZHHQ DQG GHSHQGLQJ RQ FOLPDWH ]RQH
BWDWHZLGH &$6( 7HDP SURSRVHV W KDY HN\EW 5D WMHRSO R UF
FHQWUDO YHQWLODWLRQ GXFWV WR UHGXFH FRVWV ZKH

&$6(HSRUWWKDWRULFDOO\ DVVXPHG \HDUV IRU UHVLGHQW
IRU FRPPHUFLDO HQYHORSH PHDVXUHV DQG \HDUV IRU RW|
DV OLJKWLQJ DQG +9$& SURSRVDOV %HFDXVH WKHVH PHDVX
VSDFHV LQ PXOMIGDOILW\ WKH 6 WBWPM DISSHORBE(WKH UHVLGHQ
DVVXPSWLRQV RI \HDUV )XUWKHUPRUH WKH\6WWDWHZLGH &
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SHULRG RI DQDO\VWLWHDW\SHDGRRS Bl DQDO\VLV IRU WKH +59 (
YHQWLODWLRQ GXFWEWHRDRY 8 JDPHWBYRWHNM\ WKDW LQFOXGHV F
UHFRYHU\ SDUWLFXODUO\ WKH DVVRFLDWHG VXSSO\ DQG H[k
WR VZLWEK RXW $V VXFK WKH GXFWZRUN LV H[SHFWHG WR E
YRU WKH FHQW U D O WHDQOA Q0 DAMIDRX BKK FWKH JHQHUDO YHQWLO
XQOLNHO\ WR FKDQJH LQ WKH IXWXUH )RU H[DPSOH LI D EXL
LV XQOLNHO\ WKDW LW ZRXOG EH DOWHUHG WR LQGLYLGXDO
\HDUV

BHHFWLRWKH PHWKRGRORJ\ DVVXPSWLRQNIIB B LYH\DHYW V
DQDO\VLV

6WDWHZLGH (QHUJQHWBIDBWMU DQG *UHHQKRXVH *D\
(PWVLR®WBDFWV

7TDEOSHUHVHQWY WKH HVWLPDWHG HQHUJ\ DQG GHPDQG LPSDF
FKDQJHV IRU WKH (59 +59 DQG FHQWQD @ HBIWQX\WJILHOD WKR Y G RKV
UHDOL]JHG VWDWHZLGH GXULQJ WKH ILUVW PRQWKY WKDW \
DUH LQ HITHAFWU MWMVMWHZLGH HQHUJ\ LPSDFWV DUH UHSUHVHC
PHWULFV HOHFWULFLWKRMXOW GHW IKQ\WMUIJBADWWOHFWULFDO C
UHGXFWLRQ LQ PHIDZDWWYV 0: QDWXUDO JDV VDYLQJV LQ P
WKHUPV \U DQRG WLPH GHSHQGHQW YDOXKDMNIRK WRHHRB O JX
SHU \HDU 7'9 N%WX \U |IFWH P BUIFVEIHRND LOI\WD B Y WBWHZUG W

LPSDFWV FDOFXODWHG E\ WKH 6WDWHZQW B L&H\6 (G HIDIPL B\H R\@ L
XQLW HQHUJ\ VDYLQJV FDOFXODWHG E\ WKH 6WDWHZLGH &%$6

7DEOBRHV QRW LQFOXGH HEHUWLWBKHQ W KRMYWW PLQLPXP FD
SURSRVHG FRGH FKDQJH EHFDXVH WKH SULPDU\ SXUSRVH RI
,$4 $V GHVFULEHG LQ FPRHENWLERRORIIFOXIGHYV 30 DQG IURP
ILUHG VWRYHRLFIK2 KDYH VLIJQLILFDQW GHOHWHULRXV KHDOWK
WKDW RFFXSDQWY KDYH DQ DSSOLDQFH WKDW FDQ HIIHFWLY!
DV WKH LQGXVWU\ PRYHV WRRJ VHIQIKWIN 1 H QFLHHIDRFS HMQ JHQH UD ¢
6WDWHZLGH &$6( 7THDP GRHV QRW DQWLFLSDWH D VLJQLILFDC
SURSRVHG NLWFKHQ H[KDXVW PHDVXUH DV GHVFULEHG LQ 6}
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TDEOHLU¥YWDBNDWHZLGHDQEUPSDFWYV

OHDVXUH (OHFWLU 3HDN (OHF 1DWXUD 7'9 (QHU
6DYLC '"HPDQ 6DYLC 6DYLC

* K \U SHGXFV PLOC 7'9

0: WKHUP' N % W X

6XEPHDV U}t
(59 +59 7R

1HZ &RQVWL
$GGLWLRQV 13 1% 1% 183
$OWHUDWLR

6XEPHDVXU}
&HQWUDO

9HQWLODWL
6HDOLQJ 7F

1HZ &RQVWL

$GCGLWILR® V 13 1% 1% 183
$OWHUDWLR

7DEOSIUHVHQWY WKH HVW+P B WG/ DVERE HBWHIGH ZEWKS RV H G
FRGH FKIRQJMLKN WWMKBWWDQGDUGVS$YRHGHGHA+H FVPLVVLRQV C
PHDVXUREBWQLFNWRR ERQ GLR[LGH HOEXWYDPHAWQHV &2 H
$VVXPSWLRQV XVHG LQ GHYHORSLQJ WKH *+* VDDIQ@®IV DUH S
$SSHQGRWE& LV URKIRBRQHWDU\ YDOXH RI DYRLGHG *+* HPLV VL
7'9 FRVW IDFWRUV DQG LV FRKNNM HEVF DREHERMMQ/ W K H

7TDEOH)LUVYMWDU 6WDWHZLGH *+* (PLVVLRQV ,PSDFWYV

OHDVXUH $YRLGHG *+* (PL ORQHWDU\ 9
OHWULF 7&DEH! $YRLGHG *+* (PL

6 XEPHDVXUH $
+59 7RWDO

6 X EP HD WX USH QW
9HQWLODWLRQ
7RWDO

7TRWDO

:DWHU DQG :DWHU 4XDOLW\ ,PSDFWYV

7KH SURSRVHG PHDVXUH LV QRW H[SHFWHG WR KDYH DQ\ LPS
TXDOLW\ H[FOXGLQJ LPSDFWV WKDW RFFXU DW SRZHU SODQ\
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&RPSOLDOPG (QIRUFHPHQW

2YHUYLHZ RI &RPSOLDQFH 3URFHVV

7KH 6 WDWHZLGH &%$6( 7THDP ZRUNHG ZLWK VWDNHKROGHUV WF
FRPSOLDQFH DQG HQIRUFHPHQW SURFHVV DQG WR LGHQWLI\
KDYH RQ YDULRXVY PDUNHW DFWRUV 7KH FRPSOLDQFH SURFH
,PSDFWV WKDW WKH SURSRVHG PHDVXUH ZRXOG KDYH RQ PDLl
6HFWLRQV D@PSBSHQGLIKH NH\ LVVXHVY UHODWHG WR FRPS
HQIRUFHPHQW DUH VXPPDUL]JHG EHORZ

X 6XEPHDVXUH $ (59 +59

R 7KH SURMHFW WHDP VKDOO LGHQWLI\ LI DQ (59 RU +59
SDWK RU LV LQFIOXIRWE LQFWKID® K 7KH\ ZRXOG GHWHU
RQ WKH SURMHFWYV FRPSOLDQFH SDWK L H EDODQFH
(59 +59 SURSRVHG UHTXLUHPHQW RU FRPSDUWPHQWDC
DQG LI WKH SURMHFW LV LQ &0OLPDWHRER®H
FRPSOLDQFHWRNWIBNMDYRHU WKH SURSHU HQIRUFHPHQ
GRFXPHQWDWLRQ DUHT %56 FHQWN.FDWLRQV

R ,1 DQ (59 RU +59 LV UHTXLUHG

f 7TKH SURMHFW WHDP FKRRVHV DQG LQVWDOOV TXDOL
HTXLSPHQW ZLRWP WKIQWPILEQH UHFRYHU\DHQGLFREQF\ ¢
HIILFDF\ ,1 D FHQWUDO (59 RU +59 ZRXOG EH XVHG V
HQVXUH WKH VI\VWHP LQFOXGHV D E\®BRV IXQFWLRQ
SHUIRUPDQFH FRPSOLD®F)H |R\DG LFIEHY ZKHWKHU W
E\SDVV IXQFWLRRKKBNHEHHQ

f 7TKH EXLOGHRWRQWS ULILHY WKDW WKH HTXLSPHQW L
DQG LW KDV E\SDVV LI UHTXLUHG $ +(56 5DWHU RU
RU +59 PHHWV WKH PLQLPXP 65( DQG IDQ HIILFDF\ UH
WKH PRGHO QXPEH LE\SDGRVKDHQ 8N\K B 69 {5/
UHSRUWHBRPSOLDQFH GRFXPHQW

R ,I DQ (59 RU +59 LV QRW UHTXLUHG EXW WKH SURMHFW
EXLOGLQJ LQVSHFWRU YHULILHVY WKDW LW PHHWY WKH
PDQGDWRU\ UHTXLUHPHQWYV

X 6XEPHDYVXWN PFHKHIQDWAM- QLPXP FDSWXUH

R 7KH SURMHFW WHDP VSHFLILHVY D NLWFKHQ H[KDXVW V\
UHTXLUHPHQW EDVHG RQ HLWKHU LWV FDSWXUH HIILFL

52U LQ WKH FDVH RI D FHQWUDO +59 RU (59 PLQLPXP VHQVLEOH UHFRYHU
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X

HLWKHU LWV FDSWXUH HIILFLHQF\ RU LWV DLUIORZ LQ
LQIRUPDWKRIQ+R@H 9HQWLODWLQJ ,QVWLWXWH +9, RU
$SSOLDQFH ODQXIDFWXUHUV $+$0 &HUWLILHG 3URGXF
WHDP LQVWDOOV WKH HTXLSPHQW

R 7KH EXLOGLQJ LQVSHFWRU YHULILHVY WKDW WKH NLWFK
RXWVLGH WKSHBEXRQELRI WKH DOORZDEOH NLWFKHQ HI[K
SDWKYV

R $ +(56 5DWHU RU $77 YHULILHVY WKDW WKH LQVWDOOHG
OHDVW RQH RI WKH FRPSOLDQFH SDWKV XVLQJ WKH SU
DQG WKH +9, RU $+$0 GDWDEDVH

6 XEPHDVX&HHQAVUDO YHQWLODWLRQ GXFW VHDOLQJ

R 7TKHURMHFW WHDWKMRHOQWLRMWRI FHQWUDO YHQWLODWL
VSHFLILHY VHDOLQJ PDWHULDOV DQG VWUDWHJILHYV

R 7KHURMHFW W MIXP \FHHIMMWIL® D WEDRQE GX FRYVWUXFWLRQ

R 7KH $77 RU +(56 5SDWHW&HWBUPRLOHDPRXQW RI OHDNDJ
RQ WKH QXPEHU RI XQLWYV LW VHUYHV DQG YHULILHV V
UDWH RI WKH FHQWUDO YHQWLODWLRQ GXFWV PHHWYV \
XVLQJ D IDQ SUHVVXUL]DWLRQ WHVW YRS ¥B ULHLDANDDN E
IRU DOO V\VWHPV LQ D EXLOGLQJ PD\ XVH VDPSOLQJ DI
GHVFULEHG LQ 5% DQG 1$ DOWKRXJK WKH 6WDWHZLG
KLJKHU VDPSOLQJ UDWH IRU WKLV PHDVXUH RQH LQ W
PHDVXUHV RQMH LQ VHYH

JLHOG 9HULILFDWIRRVINQE 7THVWLQJ

X

6XEPHDVX(bHWY $59

R $ +(56 5DWHU RU $77 FRQILUPVY WKDW WKH HTXLSPHQW
GXFWLQJ DUH LQVWDOOHG ZKHUH UHTXLUHG GRFXPHQ
WKDW LW PHHWYV 65( DQGUIHDRHQ WIVFIDFQ QG HLNXLW LV D FH(
+59 YHULILHV WKDW LW LQFOXGHV E\SDVV

6XEPHDVXUWHAVPFHKIHIOD MW@ LPXP FDSWXUH

R $Q $77 RU +(56 5DWHU GRFXPHQWY WKH PRGHO QXPEHL
LQVWDOOHG HTXLSPHQW FRPSOLHYV BQWH SMMWEND VW R (

6XEPHDVX&HQWUDO YHQWLODWLRQ GXFW VHDOLQJ

R 7KH $77 RU +(56 5DWHU YHULILHVY WKDW D VDPSOH RI F
PHHW WKH PD[LPXP OHDNDJH UHTXLUHPHQW XVLQJ D IL
GRFXPHQWYVY WKH OHDNDJH WHVSWBHMEBERXWHNYV XTVKIDPI VDP
6WDWHZLGH &%$6( 7HDP LV SUIRPSSFOALQII SUKRD-W GAXXKIHHY G H YV
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LQ 5$ DQEH$H[SDQGHG WR DGGUHVV WKLV PHDVXUH E.
PLQLPXP RI RQH LQ WKUHH FHQWUDO YHQWLODWLRQ G|
PRUH VWULQKEHQWD RMSKDL@ WUHTXLUHPHQW RI RQH LQ VH
PHDVXUHV 7KH 6WDWHZLGH &$6( WHDP SURSRVHV D KL
WKLV PHDVXUH EHFDXVH VRPH EXLOGLQJV ZRXOG RQO
YHQWLODWLRQ GXFW VA\WWHPV HJ VMXHABG/IRW BPKHL (
KLJKLVH SURWRW\SH VR WHVWLQJ RQO\ RQH V\VWHP Z
ULJRU ,Q DGGLWLRQ WKH FRVW RI WHVWLQJ LV IDLUO
UHSRUW DQG WKH PHDVXUH LV VWLOO FRVW HIIHFWLY
RQH LQH WRWHHDFK VIVWHP VDPSOHG IRU WHVWLQJ WKI
PXVW WHVW WKH HQWLUH FHQWUDO YHQWLODWLRQ GX
ZLWK WKH FHQWUDO IDQ WR WKH FRQQHFWLRQ SRLQW
WKH VIVWHP LV QRW SHUPLWWHG

BHHFWLRQ 6HFWLRQQG IRU DGGLWLRQDO LQIRUPDWLRQ RQ
HQIRUFHPHQW IRU WKH (59 +59 .LWFKHQ H[KDXVW PLQLPXP F
YHQWLODWLRQ GXFW VHDOLQJ VXEPHDVXUHV UHVSHFWLYHO\
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L, OQWURGXFWLRQ

7KLV LV D GUDHWUHHBBHWRPH VHFWLRQV WKDW GR QRW LQFC
WKH GHOD\ LQ WKH UHOHDVHKR I6 WIGNWDHWHG H RHEZODHUHBP HQFRX
UHDGHUV WR SURYLGH FRPPHQWYVY RQ WKH SORVRVHG FRGH F
SUHVHQWHGUIDMWMB/RKUW :KHQ SRVVLEOH SURYLGH VXSSRUWLQ
LQ DGGLWLRQ VMRIBRVAWHGWVYHYLVLRQV ZLOO EH FRQVLGHUHG
SURSRVDOV DQG DQDO\WHV 7KH )LQDO &%$6( 5SHSRUW ZLOO EH
(QHUJ\ &RPPLWXORQ )RU WKLV UHSRUW WKH 6WDWHZLGH &%$6
UHTXHWKYWIBHYHO FRPPHQWYV RQ WKH SURSRVHG UHTXLUHPHQ)

(PDLO FRPPHQWY DQG VMXIRKIHVMWAL RO VW EHXQBGHUV FRP
&RPPHQWY ZLOO QRW EH UHOHDVHG IRU SXEOLF UHYLHZ RU 2
VWDNHKROGHUYV

7KH &RGHV DQG 6WDQGDUGYV (QKDQFHPHWW UMFRP ROQEDDWR
WR VXSSRUW WKH &DOLIRUQLD (QHUJ\ &RPPLVVLRQYV (QHUJ\
&DOLIRUQLDYV (QHUJ\ (IILFLHQF\ %XLOGLQJ 6WDQGDUGYV 7LW
UHTXLUHPHQWY RU WR XSJUDGH H[LVWLQRJHVXAKHRHQW YV IR
&DOLIRUQLD ,QYHVWRU 2ZQBBLSMFLODW DG (Q@8VFWULF &RPSD(
'LHJR *DV DQG (OHFWULF DQG 6RX%\URIGUGRZRBOEL Q4MIVE V(G LV R
$QJHOHV 'HSDUWPHQW RI :DWHU DQG 3RZHU DQBVSDERWWPHQW
KHUHLQ UHIHUUHG WR DV WKH 6WDWHZLGH &$6( 7HDP ZKHQ |
VSRQVRUHG WKLV HIIRUW 7KH SURJUDP JRDO LV WR SUHSDU
UHVXOWHIOHFRALWH HQKDQFHPHQWY WR LPSURYH HQHUJ\ HIIL
SHRBUPDQFH LQ &DOLIRUQLD EXLOGLQJV 7KLV UHSRUW DQG V
SUHVHQWHG KHUHLQ DUH D SDUW RI WKH HHlIIRIEW LW R GHIW\H O R
LQIRUPDWLRQ IRU SURSRVHG UHTXHUHFHE QYW BG \EXIOSUR B WM
W H F RQ RI®V

7KH 6 WDWHZLGH &%$6( 7THDP VXEPLWYV FRGH FKDQJH SURSRVDC
WKH VWDWH DJHQF\ WKDW KDV DXWKRULW\ WR DGRSW UHYLV
&RPPLVVLRQ ZLOO HYDOXDWH SURSRVDOV VXEPLWWHG E\ WK
VWDNHKROGHUV 7KH (QHUJ\ &RPPLVVLRQ PD\ UHYLVH RU UH
&RPPLVVLRQTV 7TLWOH ZHEVLWH IRU LQIRUPDWLRQ DER>
KRZ WR SDUWLFLSDWHVIMEFWKHZFYURBGHVY\ FDORBRY SURJUDPYV
WRSLFV SURJUDHROHBEHIL ORI IMIWBPWOGDUGXLOEDMIHINLEFLHQF\

7KH RYHUDOO JRDO RI WKSM\VEHBWRIGSHRIKD QVHVRURSRVDO IRU
PXOWLIDPLO\ LQGRKRH DHERTUXD GERYWDLQV S/HISW R QWAHYJIL QIR U
FRGH FKDQJH
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'KHQ GHYHORSLQJ WKH FRGH FKDQJH SURSRVDO DQG DVVRFL
SUHVHQWHG LQ WKLV UHSER UM DW KZHR B WGV A Z WEKHD&Q XPEHU R
VWDNHKROGHPY QRIDFNGUDHUY PHFKDQLFEIONHQKRHEWHUV  + (5
PHWDO ZRXWHOMW\ LQFHQWLYH SURJYDPMRBIQDY BDQW OANVWOH D
RWKHUV LQYROYHG LQ WKH FRIKH FSRIFRSSIR\DDQCF H GBAIRRUFS-RAVD W H V
UHFHLYHG GXULQJ D SXEOLF VWDNHKROGHU ZRUNVKRS WKDW
$XIXVW D VHFRQG PHHWLQJ LV VFKHGXQR® HR U WRR MKK H

ILUVW VWDNHKROGHU PHHWMOW DU HVDIWDQ B D E @ 1B NHHKURHO G H U V
FROWHQW XSORDGV 0) +93& QYHORISHWLRWHVB)LQDO SGI

7KH IROORZLQJ LVODD\ERILWKMXFPRPQWHQWYV RI WKLV UHSRUW

X 6HFWLRIHDVXHMFULRWMRKLYV &$6( 5HSRUDN GHIMRAULIGSWLRQ |
WKH PHDMXAI HWYV EDFNKSIMR X DERNBIRRHY HDQBHWWDLOHG
GHVFULSWLRQ RI KRZ WKLV FRGH FKDQJH LV DFEEPSOLVEk
GRFXPHQWYV WKDW PDNH XS WKH 7LWOH 3DUW 6WDQG

X 6HFWLRQ DGGLW LRRRUWHRVIVKI\MLKLY VHFWLRQ LQFOXGHV D
WKH FXUUHQW PD WMHEW MDWXFWXQUH GHVFULEH WKH
IHDVLELOLW\ LVVXHV DVVRFLDWHG ZLWK WKH FRGH FKDQ
SURSRVHG PHDOMXSIM R HBQIOLFWY ZLWK RWKHU SRUWLR
VWDQGDUGY VXFK DV ILUH VHLVPLF DQG RWKHU VDIHW!'
WHFKQLFDO FRPSOLDQFH RU HQIRUFHDELOLW\ FKDOOHC

X 6HFWLR@HUJ\ 6DBUGMHQWVXWKW BEBBUJ\ GHPDQG UHGXF
HQHUJ\ FRVW VDYLQJV DVVRFLDWHG ZLWK WHKFWILRRSRVH
DOGRIVFULEHV WKH \WKWWSREORMORZILG H & $X6( HIGRD AV W L P D W H
SHYQHWHUJ\ G HMBXENQE HQFRNWYLQJV

X BHFWLRAKLY VHFWLRQ LQFOXGHV D GLVFXVVLRQ DQG SUH
PDWHULDOV DQG ODERU UHTXLUHG WR LPSOHPHQW WKH
WKH LQFUHPHQWDO FRVW ,WR D DY RUHPHIDQVGHY VMR B Q/B
FRVWY L H HTXLSPHQW OLIHWLPH DQG YDULRXV SHULR
UHSODFHPHQW DQG PDLQWHQDQFH GXULQJ WKH SHULRG

X 6HFWLRQUYMDU 6WDWBDESWHVHQWY WKH VWDWHZLGH HQ
DQG HQYLURQPHQWDO LPSDFWV RI WKH SURSRVHG FRGH
WK H GHRWDNHV HIIHFW 7KLV LQFOXGHYV WKH DPRXQW F
E\ &DOLIRUQLD EXLOGLQJ RZQHUV DQG WHQDQWYV DQG LP
RQ PDWHULDO ZLWK HPSKDVLV SODFHG RQ DQ\ PDWHULD
WKH 6WDWH RIVEDWHRIGH BDWHU FRQVXPSWLRQ LPSDFW)\
WKLV VHFWLRQ

X 6HFWLRIWRSRVHG 5HYLVLRQV WRR&FKGBWEBHYU B B\RH W
VSHFLILF UHFRPEHWBDWNGRRA MW L ROVG HDUAB EGIBNLRQV
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ODQJXDJH WD Q\IHU GV 518 BHHUHILAFHH V L $@®MO-HFX@DW L R Q
OHWKRG $&0 5HIHUHGQ@FRHSORQRBEA DOERPSO®LD QFH
GRFXPHQWYV

6HFWLRWQLEOLRSWHYKINQWY WKH UHVRXUFHV WKDW WKH 6V
XVHG ZKHQ GHYHORSLQJ WKLV UHSRUW

$SSHQGLGWDWHZLGH 6DYLQ BWBNWEBRGERORHI\PHWKRGRORJ
DVVXPSWVRQGVWR FDOFXODWH VWDWHZLGH HQHUJ\ LPSDF

$SSHQGUPBHGGHG (OHFWULFLW)\ LG UBWHQWWHWKRGRORJ\
PHWKRGRORJ\ DQG XOAMCFMSAF XROMW HRPWKUH FLW\ HPEHGGHG
ZDWHU XVH HJ HOHFWULFLW\ XVHG WR GUDZ PRYH RL
VDYLQJV UHVXOWLQJ IURP UHGXFHG ZDWHU XVH

$SSHQGL(Q&¥ LURQPHQWDO ,PSDFWIN GIDWR/RGE RB PHWKRGRC
DQG DVVXPSWLRQV XVRGSDFR V¥ RMFXODWPHVVLRQV DQG ZD
DQG TXDOLW\

$SSHQGRKRDOUQRD % XLOGLQJ (QHUJ\ &RGH GRIPMSAOWDH FH &
6SHFLILEEDWNVRIQWY UHOHYDQW SURSRVHG FKDQJHV WR W

DO\

$SSHQGLPSDFWV RI &RPSOLDQFH 3UR BHNAW R@EEMKNHH W $ F
UHFRPPHQGHG FRPSOLDQFH SIW®RH®WDIE R I8 Q/GD E RSO

$SSHQGEKPPDUBWIDNHKROGHU (RRPYPRABQYW WKH HIIRUWYV
WR HQJDJH DQG FROODERUDWH ZLWK PDUNHW DFWRUV D

$SSHQGL[ * ,QILOWUDWLRQ $VVXPSWLRQV DQG OXOWLIDF
GHVFULEHV WKH LQILOWUDWLRQ DNV PSQBIHRRIKXVHG IRU
SURWRW\SHV IRU WKH (59 +59 PHDVXUH DQG VXSSRUWLAQ.

$SSHQGL[ + 3URWRW\SH %XLOGLQJ '"HVFULSWLRQ VKRZV
WKH HQHUJ\ PRGHOV LQFOXGLQJ QXPEHU RI IORRUV EXL
IORRWR OW YV

$SHQGL[, OHWKRGRORJ\ IRU 7THVWLQJ &DSWXUH (IILFLHC
+RRGVY GHVFULEHYVY KRZ UDQJH KRRGV ZHUH VHOHFWHG D
WHVWLQJ RI FDSWXUH HIILFLHQF\

$SSHQGL[ - 5DQJH +RRG &DSWXUH (IILFLHQF\ 7THVW 5HVX
IRU FDSWXUH HIILFLHQF\ RI VL[ UDQJH KRRGV WHVWHG L
SURMHFW
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OHDVXHMFULSWLRQ

7TKL\UDBS6 (5HSRUW SURSRVHV WKUHH X& /Q IDRL.OE DOWXGLWR
YHQW LOB®TWKLRIQ DHOPOWR1 ZKLFK HLWKHU XPSUWRYHSURGREBH B QU |
VDYLQJV RU DFFRPSOLVK ERWK

X 6XEPHDVXUH $ +HDW 5HFRYHU\ 9HQWLODWRU +59 (QHU.
(59

X 6 XEPHDVXUH % .LWFKHQ ([KDXVW OLQLPXP &DSWXUH
X 6 XEPHDVXUH & &HQWUDO 9HQWLODWLRQ 'XFW 6HDOLQJ

YRU DOO VXEPHDVXUHV EIHFDWVHGEHFMOLRQYV : R

F: DSSO\ RQO\ WR QHZO\ FRQVWUXFWHG EXLOGLQJV XQ
SURSRVDOV ZRXOG QRW DIIHFW DOWHUDWLRQV XQOHVV WKH
UHSODFHG 7KH 6WDWHZLGIRY¥%QJ MWMPPW. WY SOR/ XEPHDVXUHV L
DGGLWLRQV VLQFH WKH QHZ FRQVWUXFWLRQ HQHUJ\ FRVW
PHDVXUHV ZRXOG DSSO\ WR DGGLWLRQV

,Q RUGHU WR FRPSDUH SURSRVHG FRGH FKDQJHV WR WKH FX
&$6(7HDP UHIHUNXWRHOQRKMH VHFWLRQV RI WKH 7LWOH 3D L
FXUUHQW VWDQGDUG KDV V HSIDAHD IVGIGY K IBIWRLXROQVLIR B LOR Z5 Z H O
XQLWV +RZHYHU LI WKH SURSRVHG FRGH UHTXLUHPHQW IRU
DFFHSWHG WG&H &MWDWHRP ZRXOG PDNH RQH UHTXLUHPHQW I
XQLWYV

7KHVH PHDVXUH\WDR®WWDK®G DUH VHSDUDWH SURSRVDOV +
YHQWLODWLRQ VI\WVWHP XVLQ J+RBHHQ MQU-DG KYHHIHVD © IY\W DRVQ. GDX\F
VAVWHPV VHUWHY WMKXDBPRRIQH GZHBROGIEHQDWHFWHG E\ WKH UHT)
ERWK 6XEPHDVXUH $ KHDW RU HQHUJ\ UHFRYHU\ YHQWLODW|
YHQWLODWLRQ GXFW VHDOLQJ

6 XEPHDVXUH $ (59 +59

OHDVXUH 2YHUYLHZ

$ KHDW UHRRYWUODWRUHY5RXWDBWQXUHQHUJ\ ERWK VHQVLEO
H[KDXVWHG DLU DQG WUDQVIHUV LW WR LQFRPLQJ DLU WKX\
LQFRPLQJ DLU $Q HQHUJ\ UHFRYHU\ YHQWLODWRU (59 GRH\
WUDQVIHUV PRLVWXUH) IWKRHUH DDWH ROV HOHILI\ (59V DQG +5
ZLGH UDQJH Rl FRVWY DQG WKLV DQDO\VLV GLG QRW FRQGX
EHWZHHQ +59V DQG (59V +RZHYHU (59V WHQG WR EH VOLJKYV
6WDWHZLGH &$6( WHDP DOVR IRX QI MKOWNFE I\QEBNXBH RQHR S
0(59 ILOWUDWLRQ ZKLFK LV D UHTXLUHPHQW LQ 7LWOH
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7KH (59 +59 VXEPHDVXUH LV SULPDULO\ DQ HQHUJ\ VDYLQJV F
FRGH FKDQJH ZRXOG RQO\ DSSO\ WR FOLPDWHWRVRPQHYV ZKHUH
HITHFWLYH 7KH VXEPHDVXUH ZRXOG DOVR SURYLGH FRPIRUW
RFFXSDQWYV FRPSDUHG WR RWKHU EDODQFHG YHQWLODWLRQ
VXSSO\ DLU

YRU PXOWLIDPLO\ GZHOOLQJ XQLWV IROORRQLEHFWKREDODQFF
R ( IRUURRE PXOWLIDPLO\ GZHCEOL$QY RQLMWKR U
GZHOOLQJ XQLWV WKLV SURSRVDO ZRXOG VHW WKH SUHVFU
VIVWHP WR DQ (59 RU +59 LQ &DOLIRUQLD &P BW B QGRIHY
+59 RU (59 ZRX MGKKMYWH. QJ VHQVLEOH RRAKBMPUIQHMWLFLHQF\

VHQVLEOH HIIRFWLSYHHLAHVQW DQG IDQ HIILFDF\ RI - FIP
JRPXOWLIDPLO\ GZHO O WK HXBRR WS/DIRWPOHRIW@PDL]IDWLRQ SDWK
E $LYRU KULUKH GZHOOLQJ XQLWV RU 6HBUWLHRQ R (

PXOWLIDPLQY GDH®& WKHUH LV QR DGGLWLRQDO UHTXLUHP
WHDPV FKRRVH WR LQVWDOO +59V RU (59V ZKHUH WKH\ DUH
SDWK WKH HTXLSPHQW PXVW PHHW D PLQLPXP IDQ HIILFDF\
+59V HIRRKKH VHUYLQJ D VLQJOH GZHOOLQJ XQLW DQG D FIF
RQH (59 RU +59 VHUYHV PXOWLSOH GZHOOLQJ XQLWV 7KLV
LQWHQGHG DV D EDFNVWRS WR HOLPLQDWH WKH OHDVW HIILJ

7KH SURSRVDO SW LY 5 PHWDAXIWWH DQG ZRXOG DIIHFW DOO PXOV
WKDW DUH QHZ FRQVWUXRWVROHDRIGUBEBOQWLRROXOG QRW DIIH
0DQ\ H[LVWLQJ PXOWLIDPLO\ EXLOGLQJV KDYH QR ZKROH GZH
RSHUDEOH ZL @RREZRQWXWXRXV H[KDXVW RU EDODQFHG YHQW|
DQ (59 RUMBIWLFK PD\ LQFOXGH DGGLQJ GXFWZRUN LI WKH GZ
IRUFHG DLU KHDWIFRXRG ERRFCR\QW O\ DQG GLIILFXOW EHFDXV}
FRQVWUDLQWWY NSIDFH IRU VRIILWV IRU GXFWZRUN

$Q\ SURMHFW WKDW LV QRW VXEMHFW WR WKLV UHTXLUHPHQ
+59 ZRXOG QRW EH VXEMHFW WR WKH SUHVFULSWLYH PLQLP.
SURSRVHG )RU H[DPSOH IRU QHZIDP IFR\QY NHLOXIEMPIGYXRK @/ V L Q
=RQHV RU XQLWV WKDW XVH FRPSDUWPHQWDOL]DWLRQ WR PI

R (RUG6HFWLRQ E $LYE WKH SUHVFULSWLYH EDVHC
QRW LQFOXGH KHDW UHFRYHU\

7KH IROORZAIQUW RRURYLGHY DQ RYHUYLHZ RDWRHGSURSRVHC
FRQIXVLRQ D IORZFKDUW VLPLODU WR EHMRPSB GRXQBHEH LQFI
PDQXDO
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J)LIXUH2YHUYLHZ RI PXOWLIDPLO\ GZHOOLQJ X@BWBDIIHFWHCG
FRGH FKDQJH

7KLY SURSRVDO DGGV ILHOG YHULILFDWLRQ WR HQVXUH WKD

WKH VHQVLEOH KHDW UHFRYHU\ UHTXLUHPHQW 7KH SURSRVLE

WHFKQRORJ\ WKDW KDG EHHQ DOORZHG XQE8HULMXQWH HQ \B/DyGU
EXW ZHUH QRW UHTXLUHG SUHYLRXVO\

OHDVXUH +LVWRU\

7KLV SURSRVDO ZRX B8O HFURMWH HFRYW VDYLQJV E\ UHTXLULQ
VWUHDP RI D EDODQFHG YHQWLODWLRQ V\VWHP WR SDVV WK
LQFRPLQJ YHQ@WM OWHRIDMHG RU SUHFRROHG

$V EDFNJURXQG +59V DQG (59V WUDQVIHU KHDW EHWZHHQ H|
RUGHU WR UHGXFH KHDWLQJ DQG FRROLQJ ORDGV LQ D EXLO
EHWZHHQ WKH WZR DLU VXSSOLHV XVHO¥WURWDNQ ZHKUHH OKWH O W/
SLSHV DOQOGRXXQXG V\VWHPV /DWHQW KHDW DQG VHQVLEOH KH
URWDU\ ZKHHOV D FLUFXODU KRQH\FRPE VWUXFWXUH WKDW
IL[IHG SODWH KHDW H[FKDQJHUV VWDFKNKNBLBHWD S HUWOHDHD NV
WR SDVV DLU WKURXJK LQ RUGHU W RLWXJUWSIM MUGKIWDIMIW KUR >
HIDPSOH VFKHPDWLF
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J)LIXUH+5959 GLDJUDP 5% 5RRP $LU LQWR XQLW 2% 2XWVL
)$ )J)UHVK $LU WR LQVLGH ($ ([KDXVW $LU WR RXWVLGH

6RXUFH 5HQHZS$LUH

7KH GLIIHUHQFH EHWZHHQ DQ +59 DQG (59 LV WKDW ZKLOH EJ
DQG VRPH ODWH Q%0 M\QHLQV IIDQVY DGGLWLRQDO ODWHQW HQHL
WUDQVIHUV KXPLGLW\ 'XULQJ WKH KHDWLQJ VHDVRQ WKH (5
RXWJRLQJ DLU WR WKH LQFRPLQJ DLUVWUHDP &RQYHUVHO\
UHPRYHV PRLVWXUHLQR P MWRN UBPRP 7KH SURSRVHG FRGH FK
SURMHFW WHDPV WR FKRRVH HLWKHU DQ +59 RU (59 V\VWHP

8QLWDU\ +59 DQG (59 HTXLSPHQW KDYH D VHQVLEOH UHFRYH!I
ZKLFK LV GHILQHG DV IROORZV E\ WKH +RPH 9HQWLODWLQJ ,(

365( 7KH QHW VHQVLEOH HQHUJ\ UHFRYHUHG E\ WKH VXS
electric consumption, case heat loss or heat gain, air leakage, airflow mass

imbalance between the two airstreams and the energy used for defrost (when

running the Very Low Temperature Test), as a percent of the potential sensible

HQHUJ\ WKDW FRXOG EH UHFRYHUHG (H@n¢ Veitilgtiig H[KD X VW
Institute 2017).

7TKXV WKH 65( VLIJQLILHVY KRZ PXFK HQHUJ\ LQ WKH RXWJRLQ.
LQFRPLQJ DLUVWUHDP DQG D KLJKHU 65( GHQRWHYVY PRUH HQ
VSDFH FDSWXUHG 7KLV SURSRVDO XVHV D VHQVLE®H UHFRY
FDSWXUHVY VHQVLEOH EXW QRW ODWHQW KHDW UHFRYHU\ EHI
65( YDOXHV EXW QRW DQ LQGLFDWRU RI WRWDO VHQVLEOH C
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$V GHVFUBHRWLRQWKH PHGLDQ GHUFRHRQWERWK (59V DQG +59V
LQ WKH +9, GDWDEDVH VR SURMHFW WHDPV VKRXOG QRW KD
UHTXLUHPHQW ZLWK HLWKHU DQ +59 RU (59

8QLWDU\ HTXLSPAHIOMLEMENDIJHG DQG UDWHGHZ LIWK HDQ¥HQVLE
DEEUHYLDWHG DV 65( ZKLFK DFFRXQWVYV IRU WKH KHDW WUD
WKH LQFRPLQJ DLUVWUHDP DQG LQFOXGHV WKH UHFRYHU\ FR
W\SLFDOO\ DDWHHG/ [ZE OVHHU HIRWY IHVRARIHRAK DEFRXQWYV IRU WKH K
WUDQVIHUUHG IURP WKH RXWJRLQJ DLU WR WKH LQFRPLQJ DI
UHFRYHU\ FRUH VLQFH LW LV VRPHWLPHV SBYUMNBGZLWK GLII
&% (&&RPP DOORZ XVHRDY R YRSXW DQG D VHQVLEOH UHFRYH
YDOXH UHVSHFWLYHO\ 7KH 6WDWHZLGH &$6( 7THDPR SURSRVH
SHUFHQW IRU ERWK WKH PLQLPXP 65( W\SLFDOO\ XVHG IR
VHQVLEOH UHFRYHU\ HIIHFVWLNMHQ AN WWDS) HIXQ 5 KN@W

7KLV LV WKH ILUVW SURSRVHG FRGH FKDQJH WKDW ZRXOG UF
3DUW  7KH 7LWOH 3DUW 6WDQGDUGY KDYH DOORZHG
SHUIRUPDQFH DSSURDFK EXW WKHUH WK MR LHJ L&/DAOLLQ R WRILTDXT
(QHUJ\ &RGH

7KH YHUVLRQ RI $6+5$( 6WDQGDUG LQFOXGHV D QHZ D
+59 RU (59 LQYIKLHKP XOWLIDPLO\ EXLOGLQJV 7KLV DGGHQGXP
,OQWHUQDWLRQDO (QHUJ\ &RQVHUY RMIR & &RIGIHF K, (RR.Y HAD\L. FDIV
DOO RI &DOLIRUQLD &OLPDWH =RQHV WKURXJK DQG SDUW\
DQG)LIJXUHQ 6HFWLROQURYLGHV D PDS FRPSDULQJ $6+5$( &OLF
DQG WKH &DOLIRUQLTK A GIMWPIW/HHZ LREOHH & $ 6 (L TA\D B HEDXMHIGH P H Q W \
ZKLFK FOLPDWH JRQHV WKLV DQH5O\FHD WXWRHE MR VEKHFEWOW HIl
7KH 6WDWHZLGH &$6( 7HDP PD\ KDYH IRXQG WKDW WKH PHDV;

GLIITHUHQW DUHDV RI &DOLIRUQLD WKDQ $6+5%( EHFDXVH |
PHWKRGRORJ\ 7KLV LQFOXGHYVY WKDW WKH BIWWDLVQHY L QK HIBH D \
$6+5%( XVHV D GLIITHUHQW PHWULF WKH 6WDWHZLGH &%$6(

PRUH JUDQXODU OHYHO ZLWKLQ &DOLIRUQLD WKH FOLPDW
(QHUJ\ &RPPLVVLRQ UDWKHU WKDQ WKH FREU¥EBUPIIRWH J]RQH
&DOLIRUQLD IRU H[DPSOH ,(&& &OLPDWH =RQH & FRYHUV SL
GHVLIQDWHG E\ WKH (QHUJ\ &RPPLVVLRQ DQG WKH 6WDWHZ
SURWRW\SH EXLOGLQJY DSSURYHG E\ WKH (QHUJ\ &RPPLVVLR

6XPPDU\ RI 3URSRVHG &RORB IRV XIPRI AWV

7KH VHFWLRQV EHORZ VXPPDUL]H KRZ WKH VWDQGDUGV 5HIF
SHIHUHQFH 0DQXDOV DQG FREB®BEBOFRIGERAX® HEQWWKH SURSR
FKDQJH 6HH BRIFWKR® UHSRUW IRU GHWDLOHG SURSRVHG UH
7KH (QHUJ\ & RPPEOVICRARQYROLGDWILLRG RIQGRZHIRXOWLIDPLO
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UHTXLUHPHQWY XQGHU D QHZ PXOWIWDDMLO\ ¥BIBW LR GHN W QX F
WKH 6WDQGDUGYV IRU PXOWLIDPLO\ EXLOGLQJ PD\ DOVR UHVX
$SSHQGLFHV $OWHUQDWLYH &DOFXODWLRQ OHWKRG $&0 5H
PDQXDOV DQG FRPSOLDQFH GRFXPHQWYV JREIDWHIRQ DQG VHF
6WDQGDUGY DQG VXSSRUWLQJ GRFXPHQWY IRU PXOWLIDPLO\
&RPPLVVLRQYV DSSURDFK WR DQG DFFHSWDQFH RI D XQLILHG
FODULW\ WKH FKDQJHV SURSRVHG LQ WKLV &$6(WHKISRUW DU
VWUXFWXUH DQG ODQJXDJH

2.1.3.1 Summary of Changes to the Standards

7KLY SURSRVDO ZRXOG PRGLI\ WKH IROORZLQJ VHFWLRQV RI
VKRZQ EHORZ 6HH 6HFWLRQ R IX\§ KHR/GHHGRQWDRYH PDUNHG

SECTION 120.1 +REQUIREMENTS FOR VENTILATION AND INDOOR AIR
QUALITY and SECTION 150.0 tMANDATORY FEATURES AND DEVICES

6HFWLRQVE $LYEQG R ()RU VA\VWHPV WKDW VIBPYB\ GZHOOL
XQLWYV IROORZLQJ WKH EDODQFHG Y H®QRWHL 6 DRI RQHEDIRG R B K
ZRXOGWIGHG IROORZLQIDRYD RIG DRMDFFYV \U H BRLWPH QWD W RU HQHL
UHFRYHU\ YHQWLODWLRQ RQH (59 RU +59 VHUYLQJ HDFK GZH
HIILFRF\ : FIP

SECTION 140.0 +PERFORMANCE AND PRESCRIPTIVE COMPLIANCE
APPROACHES

SECTION 140.X +PRESCRIPTIVE REQUIREMENTS FOR VENTILATION SYSTEMS:

7KH SURSRVHG FRGH FKDQFH ZRXOG DGG D QHZ VHFWLRQ RI
VSHFLILFDOO\ IRU YHQWLODWLRQ V\VWHP '"ZHOOLQJ XQLWV V
SDWK LQ E $LYE LQ &OLPDWRXx\RMQHQFOXGHID KHDW RU H
UHFHROWW YHQWLODWRU +59 RU (59 WKDW PHHWY RQH RI WKH |

X 8QLWDU\ KHDW RU HQHUJ\ UHFRYHU\ YHQWLODWLRQ RQH
GZHOOLQJ XQLW ZLWK PLQLPXP VHQVLEOH KHDW UHERYF
GHJUHHV ) GHJUHHV &&HBYH BWOYWGOD WD) , QVEL W X W |
IDQ HIILFDF\ OHVV WKDQ RU HTXDO WR © FIP

X $ FHQWUDO +5WWNRWHBWKDW SURYLGHYVY YHQWLODWLRQ WI
XQLW ZLWK KDYH D PLQLPXP VHQVLEOH KHDW UHFRYHU\ |
SHHW DW GHJUHHYV ) GHJUHHV & IDQ HIILFDF\ WK

UHTXLUHPHQWYV RI 6HFWLRQ F DQG D E\SDVV IXQFW
IXQFWLRQ LQ DQ HFRQRPL]JHU PRGH WR WDNH DGYDQWDJ
BHFWLRQ D $GRBHVBIRBRVHG FRGH FKDQJH ZRXOG DGG Y|

WR WKH OLVW RI QHZO\ LQVWDOOHG HTXLSPHQW WKDW PXVW
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BHFWLRQ E $OSOWBWLERDRQV ZRXOG QRW QHHG WR IROO
UHTXLUHPHQW

6HFWLRQ ; SUHVFULSWIDMHG/WSIRPG RQHQW/ RBFNDRISIRVHG FRGH
FKDQJH ZRXOG DGG D QHZ VXEVHFWLRQ RI SUHVFULSWLYH VYV
VLPLODU WR ZKDW LV DGGHG WR ;

'ZHOOLQJ XQLWYV WKDW IROORZ WKH EDODQFHG YHQWLODWLF
R PXVW LQFOXGH D KHDW RU HQHUJ\ UHFRYHU\ YHQWL
PHHWYV RQH RI WKH IROORZLQJ

x 8QLWDU\ KHDW RU HQHUJ\ UHFRYHU\ YHQWLODWLRQ RQH
GZHOOLQJ XQLW ZLWK PLQLPXP VHQVLEOH KHDW UHFRYF
GHJUHHYV ) GHJUHHV & +BPHORMOWGOD WWHYH , QVQVGEL W X W T
IDQ HIILFDF\ OHVV WKDQ RU HTXDO WR - FIP

X $ FHQWUDO +5WWNRWHBWKDW SURYLGHYVY YHQWLODWLRQ WI
XQLW ZLWK KDYH D PLQLPXMHVHRBMLEOHQKHANIRW UHMHEWLYH
SHUFHQW DW GHJUHHYV ) GHJUHHV & IDQ HIILFDF\
UHTXLUHPHQWY DQG D E\SDVV IXQFWLRQ WKDW HQDEOH
PRGH WR WDNH DGYDQWDJH RI IUHH FRROLQJ

7TDEOH % &2031(17 3%$&.%$*0XOWLIDPLO\ 6WDQGDUG %XLOGLQ
ZRXOG QHHG WR EH XSGDWHG WR LQFOXGH +59 (59 UHTXLUHF

2.1.3.2 Summary of Changes to the Reference Appendices

7KLY SURSRVDO ZRXOG PRGLI\ WKH VHFWLRQV RI WKH 5HIHUF
6HH 6HFWLRIQWKLY UHSRUW IRU WKH GHWDLOHG SURSRVHG U
UHIHUHQFH DSSHQGLFHYV

NONRESIDENTIAL APPENDIX

1$ +1RQUHVLGHQWLDO )LHOGLPHQRMWDWEZR®Q®W JBRIFHGXUHYV

SURSRVHG FKDQJH ZRXOG DGG D VXEVHFRMLRY\ DOG (GBWHG -
5HFRYHU\ OHQWLODWLRQ 9HULILFDWLRQ 3URFHGXUHV 7KLV (
SURFHGXUH IRU YHULI\LQJ UHTXLUHG LQIRUPDWLRQ IRU +59 I
LQVWDOOHG WR PHHW WKH UHTXLUHPHQWY RI 6HFWLRQ E

$ +(56 5SWHU ZRXOG

I DQ (59 +59 LV OLVWHG RQ WKH FRPSOLDQFH IRUPV YH!I
RU +59 LV LQVWDOOHG WKDW DLUIORZV IRU WKH GZHOOL
VIVWHPV ZRXOG EH PHW DQG WKDW WKH (59 +59 SHUIRUI
RQ WKASGRDQFH IRUPV DUH PHW EDVHG RQVIREG R RMW RID W
RI +RPH $SSOLDQFH O3Q%0mF WU BUY &RQGLWLRQLQJ +HI
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5HIULJHUDWLRQ ,QVWLWXWH >$+5,@ RU IURP SURGXFW \
PDQXIDFWXUHU

YRU 0) %XLOGLQJ FHQWWYW B P\ WKIOW SURYLGH YHQWLODMW

RQH GZHOOLQJ XQLW YHULI\ WKDW WKH EKSHW IXQGWLR

ILHOG YHULI\ WKDW WKH E\SDVV IXQFWLRQ H[LVWV DQG F
H

RESIDENTIAL APPENDIX

5% +9$&VWWHP 9HULILFDWLR (@ BURVH @XWONWMIDPLO\ GZHOOL
XQLWYXH SURSRVHG FKDQJH ZLOO DGG D VXEVXEVHFWLRQ 5%
5HFRYHU\ DQG (QHUJ\ 5SHFRYHU\ 9HQWLODWLRQ 9HULILFDWLR
VXEVHFWLRQ ZLOO VSHFLIVUWYXH) S URIFXGXHB LRURWPDWLRQ IF
(59 HTXLSPHQW LI WKHVH DUH LQVWDOOHG WR PHHW WKH UH

$ +(56 5DWHU ZLOO

9HULI\ LI DQ (59 +59 LV QHHGHG GHSHQGLQJ R WKH SUF
EDODQFHG YHQWLODWLR@REDEEPSOW\SBRYWDW T YDRMALP D

, LW LV UHTXLUHG YHULI\ LQ WKH ILHOG WKDW DQ (59 R
WKH GZHOOLQJ XQLWYYVY EDODQFHG YHQWLODWLRQ V\VWH
SUHVFULSWLYH UHTXLUHPHQWY DDHDRHIW RDVIH® R Q URIRX
VSHFLILFDWLRQV IURP WKH PDQXIDFWXUHU

JRU FHQWUDO (59 +59 VIVWHPV YHULI\ WKDW WKH E\SDV\
VKHHW DQG ILHOG YHULI\ WKDW WKH E\SDVV IXQFWLRQ |
LGHQWLI\ DQ RXWGRRU ZKHRISHW B W XOH W D/ARXOG RSHUDYV
PRGH

2.1.3.3 Summary of Changes to the Residential and Nonresidential ACM
Reference Manuals

7KLV SURSRVDO ZRXOG PRGLI\ WKBHRO®HRFWQ D & HDFMGL R R URHI\
$&0 5HIHUHQFH 0DQXDO DV VKRZQ EHORZ 6HH 6HFWLRQ RI
SURSRVHG UHYLVLRQV WR WKH WH[W RI WKH $&0 5HIHUHQFH

7KLV SURSRVDO ZRXOG PRGLI\ WKH IRO O RZAR@UHMLEVAIQRNIND R |
$&0 5HIHUBREMD O PWAQVKHORZ 6HH GRHPWHLIRQUHSRUW IRU WKH
SURSRVHG UHYLVLRQV WR WKH WH[W RI WKH $&0 5HIHUHQFH

5(6,(17,$/$&0 5()(5(1&0$18%/

BHFWLRQ ,QGRRU $LU 4XP®E VD\ 9H QMMAGEF MR GDUG 'HVL
WKDW PXOWLIDPLO\ GZHOOLQJ XQLWV ZLOO EH HYDOXDWHG [
VHQVLEOH KHDW UHFRYHU\ RI SHUFHQW DQG PLQLPXP IDQ |
=RQHV DQG WKURXJK
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1215(6,'(17,$/$&0 5()(5(1&(0%$18$/

6HFWLRQ 2XWGRRU $GGIB QWEZORY IFDADOHG +HDW 5HFR)
VSHFLDLMNQVLEOH KHDW UHFRYHU\ RI SHUFHQW WR WKH 6W
=RQHV DQG WKURXJK

$&0 SHIHUHQFH ODQRXRG® R U4XIDW L W\COHWQMRCD QJHY ZLOO EH PD(
WR WKLY VHFWLRQ WR UHIHUHQFH QHZ UHTXLUHPHQWY IRU W

JRU PXOWLIDPLO\ GZHOOLQJ XQLWYV

X &XUUHQWO\ LI WKH SURSRVIR®@ GHW.KE RRBY & [KDVWYVRH V
HIKDXR WO\ IRU YHQWLODWLRQ 7KIHWKHZ 5O & MEHHF YRXKKIIVQ J |
FRPSDUWPHQWDOL]DWLRQ

x &XUUHQWO\ LI WKH SURSRVHG GHVLJQ XVHV EDODQFHG
EDODQFHG IDQV ZLWKRXW KHDW UHFRYHU\ 7KLV ZLOO Et}
=RQHV DQGBR WKDW LW LQFOIXG DY &HDKH IRSFHRUD WL QJ
SRLQWV IRU 65( DQG IDQ HIILFDF\ Rl WKH SUHVFULSWLYH

X )RU D XQLWDU\ VAVWHP IRU WKH SHUIRUPDQFH SDWK WK
ZLWK WKH VDPH IDQ HIILFDF\ LI WKH SURSRVHG GHVLJQ |
FIP ,1 WKH SURMHFW LQVWDOOV D XQLWDU\ ( +59 ZL\
FIP WKH SURSRVHG GHVLJQ XVHV © FP ZKLOH WKF
DVVXPHYV . FIP VR WKH PRGHO ZLOO VKRZ D SHQDOW\
RI ZKLFK ZLO G \EWKRI IRKHDWLQJ DQG HQHUJ\ UHEFRYHU\ 7K
7HDP DOVR SURSRVHV D EDFNVWRS RI : FIP LH SURN
SHUIRUPDQFH DSSURDFK FRXOG LQVWDOO D XQLWDU\ ( +:
OHVV WKDQ . FIP DQG UHFHLY H59QHWIK DDINDLQD HVILBQF
RI © FIP IRU QR HQHUJ\ VDYLQJV RU DQ ( +59 ZLWK D Il
DQG . FIP DQG UHFHLYH DQ HQHUJ\ SHQDOW\ )RU FHQ'
DSSURDFK ZRXOG EH XVHG IRU WKH SHUIRUPDQFH SDWK
LV WKH UHTXLUHPHQWYV LQ 6HFWLRQ F

X &XUUHQWDWOIWRHQLD %XLOGLQJ (QHUJRRFRREUH BR®SOLDQF
EXLOGR®I%&RP VRIWZDKIFK LV XVHG IRU PRGHOLQJ PXOV
EXLOGLQJV ZLWK PRUH WKORRWKV HDHERE B X ¥ FEKE-OAHN
RSWLRQV RI \HV QR 7KH 6WDWHZLGH &$6( 7THDP SURSR\
&RP VRIWZDUH VR WKDW IRU EXLOGLQJV XVLQJ D FHQWU
FOLPDWH JRQHV DIIHFWHG E\ WKH PHDVXUH WKH VRIWZD
VIVWHP ZLWK ERIDOMRUIHD %XLOGLQJ (QHUJ\ &RGH &RPS
UHVLGERWOBGMRWZDUH BHM&KLFK LV XVHG IRU PRGHOLQ.

6§ 3DUNLQJ JDUDJHVY DUH QRW FRQVLGHUHG RFFXSLDEOH
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PXOWLIDPLOVEWWOWGCHH) RFFXSIRDEOBRERRIRW KDYH D E\SEL
IXQFWLRQ RU DOORZ FHQWUDO V\VWHPV 7KH 6WDWHZLGI
D IHDWXUH VR BKOWRBY% X&\SDVV IXQFWLRQ

2.1.3.4 Summary of Changes to the Residential and Nonresidential Compliance
Manuals

7KH SURSRVHG FRBKORKPREGH IX WKH IROORZLQJ VBRWLRQ RI V
IRQUHVLGHQWLDO &RWPSOLDQFH ODQXDO

5(6,'(17,$/ &203/,$1&( 0$18%/

BHFWLR®, QGRRU $LU 4XDOLW\ DQG OHF RE 8 LFFDD@X DHDQ ZMLOOD WQ F
ODQJXDJH WKDW VXPPDUL]HV W@EKXDWHZXQ O HPHROMW GHKBIQPRY H U
VWUDWHJILHY WR PHHW WKH UHTXLUHPHQW LQFOXGLQJ XQLW
(59V VHUYLQJ D YHUWLFDO FROXPQ RI XQLWV RU +59V RU (5¢
VXFK DV RQH RQ HYHU\ IORRU R®EHRNE]}BQY\D G& AV VWD DLOCOON
LOOXVWUDWHG DQG GLVFXVVHG

7TKH PDQXDO ZLOO DOVR LQFOXGH ODQJXDJH UHFRPPHQGLQJ
WKDW LQVWDOO +59V RU (59V LQFOXGLQJ LQ FOLPDWH JRQH
WKH +59V RU (59V EQEFIDMWGCGHKQFWLRQ RU WKDW WKH GZHOOLQ
FRROLQJ WR SUHYHQW RYHUKHDWLQJ 7KH SXUSRVH RI WKLYV
HITLFLHQW WKHUPDO FRPIRUW IRU RFFXSDQWYV

( +59V FDQ XVH PXOWLSQGHVWWWUEWW 1L QH VRIRAWQ MGH COLAL Q D G L W
DLU KDQGOLQJ XQLW LQWHJUDWLQJ WKH VXSSO\ GXFW LQWR
GLVWULEXWLRQ LVVXHV IRU ( +59V ZLOO EH VLPLODU WR LVV
UHTXLUHPHQWY IRU RWKHU W\SHV RI EDOM@FKHG Y HIDPWMO D W L
SURKLELWY WKH 3FRQWLQXRXV RSHUDWLRQ RI FHQWUDO IRUI
FHQWUDO IDQ LQWHJUDWHG YHQWLODWLRQ V\VWHPV ~ 7KHUHI
6WDQGDUG IRU GLVWULEXWLQJ RXWVLIGH DUR YZIGN QUQDW R |
RXWGRRU DLU WKURXJK RQH VXSSO\ UHJLVWHU LV FRPSOLDQ
GLVWULEXWH LW WKURXJKRXW WKH GZHOOLQJ XQLW SDUWLF
WKHUPRVWDW VHW SRLQWV 7KH PDOWXRBRORSWRRQGE GRL KRIZERIX
DLU FDQ EH GLVWULEXWHG ZLWKLQ WKH GZHOOLQJ XQLW

2QH H[DPSOH LQ ZKLFK WKH ( +59 KDV LWV RZQ GXFW ZRL
GLVWUWRXWDBIK EHGWRM®PY DQIDQWH D

2QH H[DPSOH LQ ZKLFK WKH ( +5995Q WMWWIHAPH \E ¥ IGWX K WMLKQH
WKH VXSSO\ DLU LQWR WKH UHWXUQ SOHQXP RI WKH IRUI

6HFWLRQx&RPSOLDQFH DQG (QIRHARIPHXDM ZLOO VWLSXODWH
+(56 5DWHU PXVW GRFXPHQW WKH VHQVLEOH UHFRYHU\ HIILF
LW - DRQIGDW IDQ HIILFDF\ LV D YDOXH RI - FIP RU ORZHU
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BHFWLRQ *0XOWLIDPLO\ 'ZHOOLQJ 8QLW &RMSDPIW@EHM&/ DOL]C
GHVFULEH WHHXQBIEPHQW IRU DQ (59 RU +59 LQ FHUWDLQ FOL
IROORZLQJ WKH \EDODWERG SB®Q®K

1215(6,'(17,$/ &203/,$1&( 0$18$/

BHFWLRQW+LJKLVH 5HVLGHQWLDO 'ZHOOLQJ 8QLW7BHFKDQLEFL
PDQXDO ZLOO LQFOXGH ODQJXDJH WKDW VXPPDUL]JHV WKH UF
DQ RYHUYLHZ RI VW UDW HJILHY/P W@ W HIHWE OWKGIL QB IXQLWD U\ +59
FHQWUDO +59V RU (59V VHUYLQJ PXOWLSOH GZHOOLQJ XQLW)

7KH PDQXDO ZLOO DOVR LQFOXGH ODQJXDJH UHFRPPHQGLQJ
WKDW LQVWDOO +59V RU (59V LQFOXGLQJ W®LAROUR D WHJ) HPGH
WKH +59V RU (59V LQFOXGH D E\SDVV IXQFWLRQ RU WKDW Wi
FRROLQJ WR SUHYHQW RYHUKHDWLQJ 7KH SXUSRVH RI WKLYV
FRPIRUW IRU RFFXSDQWYV 7KH PDQXDO ZLGOHODDPAK W LMW JXL
UHTXLUHG YHUVXV ZKDW LV UHFRPPHQGHG 7KH FXUUHQW FF
DSSURDFK IRU RWKHU PHDVXUHV WESPNMW 6HHRSIHRIDP W XUHIRL
SHVHW &RDRNLEFROVSHFLILHY FHUWDLQ VHW SRLQWYV IRU WKLV
UHFRPPHQGDWLRQV IRU KRZ WKLY FDQ EH DFKLHYHG

6HFWLRQ *0XOWLIDPLO\ "ZHOOLQJ 8QLW &RPKSILFRKWPHQWDOL]
GHVFULEHV WKH EDODQFHG YHQWLODWLRQ DOWHUQDWLYH W
GHVFULEH WKDW DQ (59 RU UWDLY FOLTRDWHG |IRQ W IRU SURM
WKH EDODQFHG YHQWLODWLRQ SDWK

2.1.3.5 Summary of Changes to Compliance Documents

7KH SURSRVHG FRGH FKDQJH ZRXOG PRGLI\ WKH FRPSOLDQFF
([DPSOHV RI WKH UHYLVHG GRFXPHQWY DUH SUHVHQWHG LQ ¢

7KH SURSRVHG PHDVXUH ZRXOG QHFHVVLWDWH VHYHUDO FKD
LQFOXGLQUURMOORIZIDPLO\

Xx &HUWLILFDWH RI &RPOOIQDMIFOD V&) BFQ &RROLQJ VHFWLRQ 2
UHYLVHG WR LQFOXGH UHIHUHQFHV WR +59 (59 ZLWK E\SI

x &HUWLILFDWH R&), 0+ WBDDHOWDNLREFWLRQV ZRX0OG QHHG W
SURSRVHG (59 +59 UHTDQRDPHIQN $ &HQWUDO )DQ 9HQW
% /RFDO OHFKDQLFDO (§KBXVVIRYVQYHPTXLSPHQW * 2WK
SHTXLUHPHQWY DQG + $LU ORYLQJ (TXLSPHQW

X &HUWLILFDWH R&)OHUEBHFDW LR YHFWLRQV ZRXOG QHHG W
SURSRVHGH3UHTXLUHPHQWY LQFOXGLQJ $ &HQWUDO )C
6\VWHP 9&6 DQGPFKRBDBODO ([KDXVW V\VWHP

6LPLODUO\ UILR/H KXIBWLIDPLO\
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Xx 1IRQUHVLGHQWLDO &HUWLILFDV$®\RQKRRRS®) DIFRI$ RIK&
15&9 IRUPV ZLO O QHHHIGBUMRFHG DQG LQIRUPDWLRQ RQ +5
DV ZHOO DV DQ\ FHQWUDO VKDIWV UHTXLULQJ VHDOLQJ Z

X IRQUHVLGHQWLDO &HUWLILFDM6HI RW ISR QS WX F MW LR5E $
,QVSHFWLRQ ZRXOG Q FHH®R $\RRV HG FIDKKTXL WHKRH Q W V

X 1IRQUHVLGHQWLDO &HUWLILFDNVEH YRIUTHU VHFWWR R ) Z R5E(
WR UHIOHFW WKH SURSRVHG (59 +59 /RHD)OL U H P KWW DLOQ F
([KDXVW 6\VQMGHP $LU ORYLQJ (TXLSPHQW

5HIXODWRU\ &RQWH[W

2.1.4.1 Existing Requirements in the Califo rnia Energy Code

7TKHUH DUH QR UHOHYDQW H[LVWLQJ UHTXLUHPHQWY LQ WKH
+59vV 3URMHFWYV PD\ XVH WKHP XQGHU WKH SHUIRUPDQFH DS
FXUUHQWO\ PDQGDWRU\ RU SUHVFULSWLYH

2QH UHODWHG UHTXLUHPH@WWYV 6HFWMROQH BELVYM IRU KLJI
PXOWLIDPLO\ GZHOOLQJ XQLWV DQUGLVMHFRXBWQYLIDPIRO\(GIEIRHDC
XQLWYV ZKLFK UHTXLUHV WKDW PXOWLIDPLO\ GZHOOLQJ XQL
PHHW D FRPSDUWPHQUWHPAIJWWLRQ UHTXL

$QRWKHU UHODWHG UHTXLUHPHQW LV 7LWOH ULBBUW 6
GZHOOLQJ XQLWV DQG 6HFWLRIQVH GZHO®LQRUXQR®WYV ZKLEK
OLQLPXP (IILFLHQF\ 5GHSRUWLQJ 9DOXH 0(59 J RO&UDWLRQ
YHQWLODWLRQ DLU

7LWOH 3DUW G6HFWLRQ H (FRQRPL]JHBVIKQFOXGHYV
ILPLW 6KXW 21l SRQWURKBHWLWHPHMW & $6( 7THDP UHIHUV WF
UHTXLUHPHQWY IRU HRFRQRAL WMKHVEVGR U LRQU IXRBHWLRQ SURS
IRU WKH FHQWUDO (59 RU +59 SDWK IXQ& SUHVHQWY LW KHUH
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JLIXUH&XUUHQW 5HTXLUHPHQWYV IRWUKREWQRKMRQ WURO/
SHTXLUHPHQWY LQ 7DEOH H

2.1.4.2 Relationship to Requirements in Other Parts of the California Building
Code

:KLOH WKHUH DUH QR GLUHFWO\ UHODWHG UHTXLUHPHQWYV L
&RGH 7LWOH SDWWLDWKHKDDXLIHRO &RGH RU &0& OG6HFWLF
WKDW RXWVLGH DLU QRW EH WDNHQ IURP OHVV WKDQ IHHW
RXWOHW RU WKH GLVFKDUJH RXWOHW RI DQ H[KDXVW IDQ X
RXWMLIGHLQIOWHWY YWR UHGXFH WKH ULVN RI FRQWDPLQDWLQJ "
RXWJRLQJ HKUID/XRMQLPXP VHSDUDWLRQ GLVWDQFH FDQ EH FK
SDUWLFXODUO\ IRU PXOWLIDPLO\ SURMHFWYV ZLWK VPDOO GZ
UHTXLUHPHQW 9RMAKRROG+RW EH PRUH GLIILFXOW WKDQ WKH
EDODQFHG YHQWLODWLRQ LQ WHUPV RI WKLV &0& UHTXLUHPE
DV SWKIZBRXXX SURGXFWV EHFDXVH WKH\ DUH LQVWDOOHG DW

GXFWLQJ 7KHVHBXX®GXHWHG WR LQFOXGH VRPH GXFWZRUN W
UHTXLUHPHQW
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7LWOH 3DUW &$/*UHHQ UHTXLUHV WKDW EDWKURRP H[K
FRPSOLDQW GXFWHG WR WHUPLQDWH RXWVLGH WKH EXLOGL
FRPSRQHQW RI DHZKRQW IKIRXWLRQ V\VWHP LQFOXGH D KXPLG
LQWHUYLHZV ZLWK VL[ VXEMHFW PDWWHU H[SHUWV D PL[ RI

PHFKDQLFDO HQJLQHHUV GZHOOLQJ XQLWV ZLWK (59V DQG -
WKH EDWKURRP W BWK H. (5@ XFEW H%9 WU D W KIHNQR\WY K DED IV K/ \WD® G

7KXV WKH PDUNHW DSSHDUV WR EH LQWHUSUHWLQJ WKLV U}
EDWKURRP LV FRQQHFWHG WR DQ (59 RU +59 7KH BWDWHZLG
WKH &$/*UHHQ UHTXLUHPHDWERPWPK @RWVLIQYHIDRSPHQW +&'
7KH\ UHSRUWHG WKH\ ZHUH DZDUH Rl WKH SRWHQWLDO FRQIC
UHTXLUHPHQW IRU DQ (1(5*< 67$%$5 EDWK IDQ DQG W\SLFDO LQ
DQG UHSRUWHG WKDW WKH\ ZLOOWXLN &®/\ UHKNQVHHWXIHUE B B Q)
DOORZ IRU DQ H[FHSWLRQ WR WKH (1(5*< 67$5 IDQ UHTXLUHP

7KH SURSRVHG H[HPSWLRQ IURP WKH +&' LV EHORZ &KDQJHYV
UHTXLUHPHQW DUH KDWBGNHHG®ER INVERIWEIX DWGE-U-DIQIBVWK U R X

GHOHWLRQV
Section 4.506 Indoor Air Quality and Exhaust

%DWKURRP H[KDBVMW BD@YZKURRP VKDOO EH PHFKDQLF
DQG VKDOO FRPSO\ ZLWK WKH IROORZLQJ

1. Fans shall be ENERGY STAR compliant and be ducted to terminate
outside the building.

Exception to 1: Fans functioning as a component of an energy or heat recovery
ventilation system do not need to comply with Section 4.506.1(1).

2. Unless functioning as a component of a whole house ventilation system,
fans Fans must be controlled by a humidity control.

a. Humidity controls shall be capable of adjustment between a relative
KXPLGLW\ UDQJH RI ” SHUFHQW WR D PD[LPXP RI
control may utilize manual or automatic means of adjustment.

b. A humidity control may be a separate component to the exhaust fan
and is not required to be integral (i.e., built-in).

Exception to 2: Fans functioning as a component of a whole house ventilation
system do not need to comply with Section 4.506.1(2).

Notes:

1. For the purposes of this section, a bathroom is a room which contains a
bathtub, shower, or tub/shower combination.
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2. Lighting integral to bathroom exhaust fans shall comply with the California
Energy Code.

7KH 6WDWHZLGH &$6( 7THDP DOVR H[DPLQHG ZKHWKHU WKH 1R
SURSRVDO IRU WKGGH[Q J(QHRU\IPQ SRZHU EXGJHW ZRXOG DIIt
7KH SURSRVDO DIIHFWV HTXLSPHQW KRUVHSRZHU KS RU K|
W\SLFDOO\ KDYH D ORZHU KRUVHSRZHU VR ZRXOG QRW EH LP
+59V ZRXOG EH LPSDFWHGD QKM DSIHRISRWHA YV UHSRUW ZRXOG |
UHTXLUHPHQWYV IRU IDQ HIILFDF\ LQ 7LWOH 3DUW  6HF
IDQ SRZHU EXGJHW SURSRVDO LV DGRSWHG WKRVH QHZ UHT.

2.1.4.3 Relationship to Local, State, or Feder al Laws

7TKHUH DUH QR NQRZQ UHOHYDQW ORFDO VWDWH RU IHGHUD
VXEPHDVXUHYV

2.1.4.4 Relationship to Industry Standards

$6+5%$( 6WDQGDUG ZKLFK DSSOLHV WR PXOWLIDPLO\ EXLOGLC
KLIJKHU KDV WZRVURUXKHBWHQW DQG FRROLQJ HQHUJ\ UHFRY
VI\VWHPV LQ 6HFWLRQ

7KH ILUVW UHTXLUHPHQW LV WULJJHUHG E\ FOLPDWH JRQH D¢
UHTXLUHPHQW ZDV DOVR LQ WKH SUHWI6RE Y ( YSHUD/Q B QURE W K H
ORVX\QLWBIDWLODWLRQHV\VWHRRMWL. QJ LQGLYLGXDO PXOWLIL
XQLWWHHHP SWRP WKLV UHBHRADHPHQWKH UHTXLUHPHQWYV IRU $
&OLPDWH =RQH ZKLFK FRYHYIVPRR/RVZ @ ILQDWYKHXBBIE DL Q
VWDUW DW D PLQLPXP DLUIORZ UDWH RI  FIP ZKLFK LV KLJKk
GZHOOLQJ XQLW YHQWLODWLRQ UDWHV W\SLFDOO\ WR F
GHRMLQJ RQ XQLW VL]H DQG QXPEHU Rl EHGURRPVRU)RU FHQ
VXSSO\ YHQWLODWLRQ V\VWHPV VHUKHDQN B RGWLESHWHI \GEZHBRY
UHTXLUHG GHSHQGLQJ RQ WKH)RINUMRZ UDWH DV VKRZQ LQ

$6+5%( 2XWGRRDWLWXOO 'HVLJQ $LUIORZ 5DWH
&OLPD [ ] [ [ ] [ [ ] L[] L]
=RQH DQ DQ DQ DQ DQ DQ DQ

'"HVLIEXSSO\ )DQ $LUIORZ 5DWH FIP
& 15 15 15 15 15 15 15 15
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% %

& &

$ $ [ ] L[] [ ] [ ] ° [ ) L] [ )
$ 3

% %%

$ $ L] [ ] L[] [ ] ° [ ) L] [ )
$ 9

D 15+1RW UHTXLUHG

J)LIXUH(QHUJ\ UHFRYHU\ UHTXLUHPHQWYV IRU FHQWUDO V\VWH
IRU &DOLIRUQLD

6RXUF$B+5$ ( E

7KH VHFRQG UHTXLUHPHQW IRU KHDW RU MHPWILVYHFRMBAU\ R
UHTXLUHPHQW L H DGRSWHG IRU WKH YHUVLRQ Rl $6+5%
PXOWLIDPLO\ GZHOOLQJ XQLWV 7KH UHTXLUHPHQW FDOOV IR
UHFRYHU\ ZQWHKDIDS \HU H FRHYUHAB % W R R O LS3HIU F Bl @ WAVH. IDQ
GZHOOLQJ XQLWV 7KH UHTXLUHPHQW KDV DQ H[HPSWLRQ IRL
VTXDUH IHHW ZLWK DQ H[FHSWLRQ WR WKH SURSRVHG UHTXI
& :KLOH WKHUH LV QRW D GLUHFW PDSSLQJ EHWZHHQ WKH $
&DIORUQLD FOLPDWH JRQHV $6+5$( &OLPDWH =RQH & URXJKO
VRXWKHUQ SDUWV RI &DOLIRUQLD &0OLPDWH =RQHV DQG D
=RQHYV DQG PVXKHRZQ LQ

"5RXJKO\ FRUUHVSRQGY WR SDUWY RU DOO RI &DOLIRUQLD &OLPDWH =RQ
8 5RXJKO\ FRUUHVSRQGY WR SDUWV RU DOO RI &DOLIRUQLD &OLPDWH =RQ
°'RHV QRW FRUUHVSRQG WR DQ\ &DOLIRUQLD &OLPDWH =RQHV
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J)LIXUHODS RI $6+5%$( &OLPDWH =RQH & FRPSDUHG ZLWK &DOL
JRQHV ZLWK SURSRVHG UHTXLUHPHQW

6RXUFH &UHDWHG E\ 6WDWHZLGH &%$6( 7THDP XVLQJ &DOLIRUQLD (QHUJ\ &
&RGH &RXQFLO GDWD

&RPSOLDQFH DQG (WIRUFHPHQ

:KHQ GHYHORSLQJ WKLV SURSRVDO WKH 6WDWHZLGH &$6( 7H
VWUHDPOLQH WKH FRPSOLDQFH DQG HQIRUFHPHQW SURFHVYV
PDUNHW DFWRUV ZKR DUH LQYROYHG LQ WKH SURFHVV FRXOC(
VHFWLRQ GKIR'FF WEEHRPSO\ ZLWK WKH SURSRVHG FRGH FKDQJI
FRPSOLDQFH YHULILFIDOMIORSE [SWVRHFGIWY KRZ WKH SURSRVHG FK
LPSDFW YRDDULREKW DFWRUV

7TKH DFWLYLWLHV WKDW QHHG WR RFFXU GXULQJ HDFK SKDVH
,Q JHQHUDO FRPSDUHG WR WKH FXUUHQW FRPSOLDQFH SURF
D EDODQFHG YHQWLODWLRQ V\VWHP IIRW RSIEHRWHRNW RS XUV XLQ
FRPSDUWPHQWDOL]DWLRQ WKH SURSRVHG UHTXLUHPHQW ZF
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VSHFLILF +59 (59 HTXLSPHQW LQVWDOOHG DQG WKDW LW PHH
HITHFWLYHQHVY DQG LI D FHQWUDO VA\VWHP UHTXLUHPHQWYV

X 'HVLJQ 3KDKH EXLOGLQJ GHVLJQ WHDP LGHQWLILHV LI WK
JRQH ZKHUH WKH UHTXLUHPHQW DSSOLHV ,| DSSOLFDEOF
VSHFLILHVY WKH PDNH DQG PRGHO RI WKH +59 RU (59 DQG
UHFRYHU\ HIILRIPFS@AEDQIFH GCRFXPHQWDWLRQ 7KH SODQV
OLVWLQJ WKH PDQXIDFWXUHU DQG PRGHO QXPEHU DUH S
FRQVXOWDQW IRU LQFOXVLRQ LQ WKH 15&& RU &) 5

X 3HUPLW $SSOLFDWKRQSYRDMHW WHDP VXEPLWV GHVLJQ C
VKRZLQJ WHKB P®NWRGHO RI +59 RU (59 HTXLSPHQW VXSSR
FRPSOLDQFH GRFXPHQWDWLRQ 'HVLJQ RI WKH GXFWV LV
SODQV H[DPLQHU UHYLHZV WKH GUDZLQJV DQG VSHFLILFI
(59 PHHWV WKH SURSRVHG UHTXLUHPHQWYV

X &RQVWUXFWIHRRHBISDRMHFW WHDP LQVWDOOV WKH +59 RLU
GXFWV 7KH JHQHUDO FRQWUDFWRUYYV SURFXUHPHQW VW
RUGHUHG PDWFKHV WKH PRGHO QXPEHU LQ WKH SODQV T
VXEVWLWXWLRQV GRFXPHQYW RAIGHL DREKVDQD FEARWGE U RFYDL W H \
RI ,QVWDOOD\WUR@REHN FRYIRU KUUKFRQILUPLQJ WKH VSHFL
(59 +59 GHVLJQHG KDV EHHQ LQVWH 035&E RQY BEFRID\EUR MW
PXVW HQVXUH WKDW WKH GXFW V\VWWHP LV SURSHUO\ LQ\

X ,QVSHFWLRQ/RKDEMLOGLQJ LQVSHFWRU YLVXDOO\ FRQILU
LV LQVWDOOHG DQG WKDW WKH GXFWV DUH SURSHUO\ LQ
FDSWXUHV WKH PDNH DQG PRGHO RI HTXLSPHQW YHULIL
UHFRYHU\ HIILFEWQFHRU\VMIBQG LWV IDQ HIILFDF\ PHHWYV
UHTXLUHPHQW XVLQJ WKH SURGXFWYTV FXW VKHHW RU LQ
YHULILHV WKH (59 RU +59 KDV D E\SDVV RU IUHH FRROLDQ.
VI\VWHP56 5DWSHTUZRXOFCOORE FFRMPYISURFHGXUHY DQG GREXP
DSSOLFDEOH &HUWLILEDWH Rl 9HULILFDWLRQ $FFHSWDQTF

6XEPHDVXUH % .LWFKHQ ([KDXVW OLQLPXP &DSW)

OHDVXUH 2YHUYLHZ

7KH SXUSRVH RI WKLV VXEPHDVXWHALM/OWR LHPSRIKRYHYV, MR UHT:
HQYHORSH WLIJKWHQLQJ WKH QHHG IRU DGHTXDWH YHQWLOD
7TLWOH 3DUW DGGHG WKH 4XDOLW\ ,QVXODWLRQ ,QVWDOC
SUHVFULSWLYHUEMW IR XRWDIRPLO\ EXLOGLQJV DQG SURSRVH
7TLWOH 3DUW LQFOXGH D YHUVLRQ RI 4, ULRY WXEGWILUBVEO
EXLOGLQJV ,QFUHDVHG VHDOLQJ PHDVXUHV LQ 4,, UHGXFHYV
VDYLQJVY EXW DOVR KHLIKWHQV WKH QHHG IRU DGHTXDWH Yl
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&ERRNIULMHODWHG SROOXWLRQ FDUULHYV YDULRXV KHDOWK ULVN
UHVHDUFK WKDW KLJKOLJKWYV WKHUKIODOWAK LSFRSDIFXWYL RIR P& RH
DQ\ W\SH RI FRRNWRS QDWXuUDO JDV RU HOHFWULFDWHOHDYV
SDUWLFXODWH PDWWHU PLFURPHWHUV RU VPDOOHU 330
SRWHQWLDOO\ KDUPIXO JDVHV LQFOXGLQJ |IRUP® GRBKRKGHD LIFF
DURPDWLF K\GBREDHERIVG &KX XVH RI QDWXUDO JDV EXUQ
RYHQVY DOVR UHOHDVHYVY QLWURJHQ GLR[LGH

JLIXUMKRZV DGMXVWPHQWY LQ GDLO\ &¥KHEF R IPHOLVIXUHAD B H' ¢
\HDU RD&WK\ OLIH ORVW GXH WR H[SRVXUH IURP YDULRXV SR
DVVRFLDWHG ZLWK FRRNLQJ VKRZQ LQ UHG ER[HV $V VKRZ(
WKH PRVW KDUPIXO SROORWODWIWODWEVLEBQFMYDYHO LQWR
OXQJV DQG EORRGVWUHDP FDXVLQJ UHVSLUDWRU\ DQG FDUG
GLR[LGH LV DVVRFLDWHG ZLWK UHVSLUDWRU\ SUREOHPV VXF
EUHDWK DQG ZEAHWH®R BSWDWHYV (QYLURQPHQWDO 3URWHFWLR

J)LIXUH(VWLPDWHG SRSXODWLRQ DYHUDJHG DQQXDO FRVW L«
\HDUV '$/<V Rl WZHOYH SROOXWDQWYVY ZLWK KLJKHVW PHGLI
30 ZLWK KLIJKHVW/R HG&MILP DWH

6RXUFH /RJXH HW DO

,W LV SDUWLFXOD WQWIEK$HRU M/[EQ WH/NHBDWIWHROM UHPRYH NLWEFE
HIKDXVW LQ PXOWLIDPLO\ GZHOOLQJ XQLWV VLQFH WKHVH U
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GHJUDGHG E\ ERWK WKHLU RZQ NLWFKHQ SROOXWLRQ DQG IU
DGMDFHQMKM GMMWHZLGH &$6( 7THDP LQY HY/NWLN RW N GVWEKH 1 1|
UDQJH KRRGV LQ UHP RBRDIQUH SKKRREXMWDWDWBHYLFHY WKDW LQFC
RU QH[W WR WKH VWRYH RU FRRNWRS DQG VHUKH\ WR\UHPRY |
EH DOVR FRPELQHG ZLWK PLFURZDYH RYHQVHQFMX@BEWNRQHI
1IDWLRQDO /DERDP® WRW\DKDYH VKRZQ WKDW IRU DOPRVW DOO
KRPHV D UDQJH KRRG FDSWXUH HIILFLHQF\ RI DW OHDVW S
HIFHHGLQJ XQKHDOWK\ OH®HOK RY HULDWHWRERQFEIORYUDWLRQ R
IURP &DOLIRUQLD $LU 5HVRXUFHV %RDUG DQG SHUFHQ
XQKHDOWK\ OHYHOK/ RYHBWD JFJ PPIIURP :RUOG +HDOWK 2UJDQL]I
10 5DQJH KRR 0O ®QWREL FDHCRDBRQ W URDKUS & U D WKHG

FDSWXUH HIILFLHQF\ HYDOXDWHG XQGHU WKH $670 WHVW PH)\
FRQGLWLRQ FDSWeUH HUI LFHMD PQ G BISAMHXVH WKH DLUIORZ RI
UDQJH KRRG LWRIQ MX D RZHOG WKDQ XQGHU ODERUDWRU\ Wt
H[KDXVW GXFW UHVWULFWLRQV WKDW LQFUHDVH VWDWLF SU
GLVWXUEV WKH SOXPH ZKLFK UHGXFHV FDSWXUH HIILFLHQF\
WR DFKLHWRH) GLMAOLQR @ FDSWXUH HIILFLHQFLHV Rl  SHUFHQW \
HIILFLHQFLHV VXFK DV  SHUFHQW RU KLJKHU PD\ EH QHHGI
WKLV UHSRUW WKH SURSRVHG UHTXLUHPHQW IRU WKLV FRGF
HIILFLHQFDQWR EMIOQHHGYV ZLWK DYDLODELOLW)\ RI FRPSOLDQ
7KH SURSRVHG FRGH FKDQJH ZLOO EH D PDQGDWRU\ PHDV XU/
H[KDXVW V\VWHP ZLWK HLWKHU D PLQLPXP FDSWXUH HIILFLH<
NLWFKHQ H[KDXVW V\VWHRIPWEKKN WR PR LRQJ HS D W K V

$ YHQWHG UDQJH KRRG ZLWK D PLQLPXP FDSWXUH HIILFL
LQVWDOOHG DLUIORZ RU

$ YHQWHG UDQJH KRRG ZLWK D PLQLPXP DLUIORZWI F.
DVWDWLF SUHVVXUH RI LQBKHV Z F RU JUHDWHU R

$ YHQWHG GRZQGUDIW H[KDXVW ZLWK D PLQLPXP DLUIOR
FIP DW D VWDWLF SUHVVXUH RI LQFKHVY Z F RU JUHD

IRU HQFORVHG NLWFKHQV RQO\ &RQWLQXRXV NLWFKHQ
NLWFKHQ DLU FKDQJHV SHU KRXU

TKHVMWSDWK LV QHZ 7KH VHFRQG SDWK GRXEOHV WKH PLQLF
WKLUG DQG IRXUWK SDWKV H[LVW LQ WKH FXUUHQW UHTXLUH

10 7KHVH UHVXOWY ZHUH JHQHUDWHG XVLQJ PRGHOMWRVH® B E BRRWNDQLID W L
WHFKHL H J ERLOLQJ YHUVXV IU\LQJ VL]H RI WKH NLWFKHQ DQG RWKH
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JRU WKH ILUVW SDWK WKH QRPLQDO LQVWDOOHG DLUIORZ L\
SQRUPDOLHOGRZ UDWH FDOFXODWHG E\ DSSO\LQJ WKH QRUPD
DLUIORZ GHWHUPLQHG E\ WKH LQWHUVHFWLRQ RI D NLWFKHQ
DQG WKH QRPLQDO GXFRPH\WMORVERDWHQJ , TKW LAVBXWH

VWDQGDUG GRHV QRW VSHFLI\ D VIVWHP IRU VIVWHP FXUYH X
$6+5%( ZRUNLQJ JURXS KDV EHHQ ZRUNLQJ WR GHILQH D V
SXEOLVKHG LQGXVWU\ VKRXOG XVH W KROQW IQRPHQBYO LQVWDO

JRU WKH VHFRQG SDWK WKH 6WDWHZLGH &%$6( 7THDP KDV FRQ
PLQLPXP DLUIORZ :KLOH WKH FRUUHODWLRQ RI DLUIORZ DQCGC
HVYWDEOLVKHG WKH 6WDWHZLGH &%$6( 7THDP IRXQHEBQWKURXJK (
UDQJH KRRGV WKDW D FDSWXUH HIILFLHQF\ RI SHUFHQW UF
R FIP 7KH 6WDWHZLGH &%$6( 7THDP DOVR IRXQG WKDW WKH
SURGXFWYV LQ WKH +9, GDWDEDVH FRPSO\ IZRWH WKBIWS WK$HR M|
SDWK LV PRUH VWULQJHQW WKDQ WKH VHFRQG VLQFH WKH V
DLUIORZ W\SLFDOO\ WR LQFKHV Z F LV DOPRVW DOZD
DQG DLUIORZ DQG WKHUHIRU FDSWXUH HIILEHFQRAD\VH)\WUHDYV

7KH WKLUG DQG IRXUWK SDWKV JHQHUDOO\ UHPDLQ XQFKDQJ
BWDWHZLGH &$6( 7THDP GLG QRW ILQG QHZ GDWD RQ GRZQGUI
NLWFKHQ YHQWLODWLRQ HIIHFWLYHQHVV &RQVHTXHQNDO\ W
WKHVH SDWKV H[FHSW WR VSHFLI\ WKDW WKH DLUIORZ IRU W
EH PHDVXUHG DW LQFKHVY Z F FRQVLVWHQW ZLWK WKH VH

,Q DGGLWLRQ WR WKH SURSRVHG UHTXLUHPHQW DERYH DOO
XQLWVGZRRK@WLQXH WR PHHW WKH H[LVWLQJ UHTXLUHPHQW R/

FIP IRU GHROIQMGUROOHG UDQJH KRRGV DQG QR JUHDWHU W
FRQWLQXRXV H[KDXVW 1RWH WKDW WKH SURSRVHG UHTXLUH
VRXQG UHTXLMWHPHKHVWHLLY QR VRXQG UHTXLUHPHQW DW SH

FIP IRUUDQJH KRRGV RU FIP IRU GRZQGUDIWYVY &RQVH
EH FRQGXFWHG DW D ORZHU VSHHG WKH ZRUNLQJ VSHHG ZK
DLUIORAWMHETXQGHU WKLV SURSRVDO 7KLV LV EHFDXVH DGGI
SURSRVHG FDSWXUH HIILFLHQF\ DQG DLUIORZ ZRXOG UHTXLU
SURGXFWV IRU VRXQG DW WKH KLJKHU DLUIORZ DQG EHFDXV
QRW ILQG ®EMWIRILOQOBERSWDEOH VRXQG OHYHOV IRU UDQJH KR

JRU HQIRUFHPHQW ILHOG YHULILFDWLRQ ZLOO FRQILUP WKD)
UHFLUFXODWLRQ W\SH KRRGV VKDOO QRW EH DOORZHG 7KH
EH YHULILHAWGRHG REARKH FRPSOLDQFH GRFXPHQWDWLRQ IRU
+(56 5DWHU RU $77 VKDOO YHULI\ WKDW WKH +9, UDWLQJ IRU
FDSWXUH HIILFLHQF\ RU DLUIORZ DQG VRXQG OLPLW VSHFLIL

7KLV SURSRVDO ZRXOG EH D PDQGEBWWR W OUHPXOWHRBRWOD QG
WKDW DUH QHZ FRQVWUXFWLRQ RU DGGLWLRQV 7KLV PHDVXI
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DQ H[LVWLQJ YHQWHG UDQJH KRRG LV UHSODFHG LQ WKDW F
WR PHHW WKH SURSRVHG UHTXLUHPHQW

OHDV X UWHWRU\

7KLY SURSRVDO DGGUHVVHYV ,$4 SUREOHPV UHVXOWLQJ IURP
IURP FRRNLQJ ZKLFK LQFOXGH 30 DQRG RWKHU KD]J]DUGRXYV .
EXLOGLQJ HQYHORSHV WLIJKWHQ XQGHU 4,, DQG RWKHU UHTX
FRNLQBODWHG SROOXWLRQ LV SURSHUO\ YHQWLODWHG

2.2.2.1 Current Requirements

&XUUHQWO\ 7LWOH 3DUW UHTXLUHV E\ UHIHUHQFH W
ORFDO PHFKDQLFDO H[KDXVW V\VWHP EH LQVWDQIOWMGHLQ HDF
3DUW\ UBIHUHQFH WR $6+5%( ®WDRGEDUWKUHH NLWFKHQ H[KDX
D UDQJH KRRG D GRZQGUDIW H[KDXVW V\VWHPV DQG LQ HQ
H[KDXVW DOO PXVW EH YHQWHG WR WKH RXWGRRUV 7KH SU
3DUW X@8 QRW DOWHU WKH UHTXLUHPHQW W KRDUVWNKIW FKHQ H
SXUSRVHV RI WKLV &$6( 5HSRUW WKH 6WDWHZDQBH&EBRGHD P
DQG 3NLWFKHQVR[KBXHQIMWHBN RO\ )RU ERWK ORILK HI K

XQGHU LWODH 3DUW  WKH NLWFKHQ H[KDXVW PXVW PHHW

$ GHPDERQRQWUROOHG UDQJH KRRG ZLWK DQ DLUIORZ RI D\
$ GRZQGUDIW H[KDXVW VA\VWHP ZLWK DQ DLUIORZ RI DW (

IRU HQFORVHG NLWFERWQ Y XFRXVWHK KDXDVWUZIORZ RI DW OHI
NLWFKHQ DLU FKDQJHV SHU KRXU DW 3DVFDOV

(TXLSPHQW PXVW EH +FOPMHMHTHBRDWHIO DWLQJIWR VQ\RIW K IWH H G

VRQHV DW FIP IRRQGAHPPDMBHG HTXLSPHQWR@HW NEB QRW HI[F
FRQWLQXRXV H[KDXVW
,Q WKH H[LVWLQJ 7LWOH 3DUW ODQJXDJH +(56 5DWHL

DQ +9, ODEHO LV SUHVHQW RQ WKH LQVWDOOHG UDQJH KRRG
ZLWK WKHVH UHTXLUHPHQWYV &XGWHEW KIDWEaH) R WHTUW U H/AMH
FDSWXUH HIILFLHQF\ IRU UHPRYLQJ SROOXWDQWYV

SHFLUFXODWLQJ HOLFKHH{RRBYW DLU EDFN LQWR WKH NLWFKF
WKURXJK DUHO®RW FXUUHIQWOQMNZ HFBRMMWKEWLRQ 7KH 6WDW
7HDP FREOMGXG D OLWHUDWXUH UHYLHZ WR LQYHVWLJDWH LI VI
KRRGV VKRXOG E#S BHWREW®MWBO\ WR H[SORUH ZKHWKHU D UH

1 $6+5%$( 6WDQGDUG GHILQHV DQ HQFORVHG NLWFKHQ DV D NLWFKHQ Z
LQWHULRU DGMDFHQW VSDFHV GR ®RW H[FHHG D WRWDO RI IW
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DGGHG IRU DOWHUDWLRQV WKDW ZRXOG XVH UHFLUFXODWLQ
LQVWRRQDR| H[KDXVW GXWWUDWEKWUHRMDWILREQ® WKHUH ZHUH
VFLHQWLILF VWXGLHY DYDLODEOH RQ WKH SHUIRUPDQFH RI L
WKH OLWHUDWX DH* WHWRDRB ZFRRXQG HU PDJD]LQH 6WLIWXQJ :DI
GLIIHUHQW UDQJH KRRGV LQ ERWK H[WUDFWLQJ DQG UHFLUF.
ZHUH UDWHGORIQ HDOIVEFBOH UDQJLQJ IURP 3YHU\ JRRG’ WR 3:LQ
SURGXFWVY ZHUH UDWHG 3YHU\ JRRG  IRU RGRNZBHPRYD®VLQ |
KDG UDWLQJV RI HLWKHU 3YHU\ JRRG" RU *JRRG’ LQ UHFLUFX
KDG UDWLQJVY EHWZHHQ *PHG ISV IDWQCCOQWYI DEGHQ\Q JH U
WV\SLFDO UHFLUFXODWLQWUWUPQRWHGRFPW KRY DLOQWHRU ZKLFK PD
SROOXWDQWYV VXFK DV 92&V EXW WKH ILOWUDWLRQ HIILFLHQ
XQNQRZQLWHG 6WDWHY (QYLURQPHQWDO 3URWHFWLRQ $JHQTF
6LQJHU 7KHUH LV DOVR O KXW @ HQH YU B ®DH K ARR GM RLKUFW
FDUERQ PRQR[LGH RBWDBMWW R@ DG PXOQWHBUPRUH LI WKH K
KDV JDV FRRNLQJ HTXLSPHQW WKLV HTXLSPHQW ZRXOG SUR
ZRXOG QHHG WR ERXUKPIRYHGWWKG® H[KDXVW V\VWHP

2.2.2.2 lllustration of Capture Efficiency

&DSWXUH HIILFLHQF\ LV PHDVXUHG DV WKH PDVV RI SROOXWI
PDVV RI SROOXWDQW UHOHDVHG $ KLJKHU FDSWXUH HIILFLH
UHPRYHG FHKK@GWILH XSGDWHG $670 6 WDSQURD'WGHY D WHVW PHWI
FDSWXUH HIILFLHQF\ DQG +9, LV FXUUHQWO\ GHYHORSLQJ W
(ITLFLHQF\ 7THVWLQJ DQG 5DWLQJ BURFHGXUH +9, SXEOLFDWL
PHWKRGY EDVHG RQUQDERXOWRUURRUN DW 7HIDX$H 8QLYHUV
VKRZV KRZ FDSWXUH HIILFLHQF\ FDQ YDU\ ZLWK DLUIORZ UDW
DLUIORZ UDWH FIP SHU OLQHDU IRRW EXW FDSWXUH HIILFLFE
DUH SQWWIK FRPSDUHG ZLWK DLUIORZ UDWH FIP VLQFH LQG
OLVW SURGXFWV E\ DLUIORZ FIP
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JLIXUH, OOXVWUDWLRQ RI UDQJH KRRG SOXPH VSLOODJH DW (
BRXUF$B+5$(

1RWH WKDW FDSWXUH HIILFLHQF\ YDULHV E\ GLVWDQFH RI Wk
+RZHYHU RSWLPDO SODFHPHQW YDULHV E\ SURGXFW 1HLWK
&0& UHTXLUH D VSHFLOQOWWMDID@IHWKRRGKIHLIKW EXW UDQJH KR
LOQVWDOOHG DW D GLVWDQFH DERYH WKH UDQJH DFFRUGLQJ "

2.2.2.3 Related Progress Underway by Stakeholder Working Groups

*LYHQ WKH KHDOWK LPSDFWV DVVRFLDWHX\ZWW K JNVIRAKKSK/HDQU S
ZRUNLQJ WR LQFRUSRUDWH D FDSWXUH HIILFLHQF\ UDWLQJ R
6WDQGDUG FRPPLWWHH 7KLV FRPPLWWHH HVWDEOLVKHG
GHYHORS UHFRPPHQGDWLRQV IRU D FDSWXU¥YHHMLRDWNQRN W K F
$6+5%( 6WDQGDUG 7TKH ZRUNLQJ JURXS PHPEHUVKLS LQF!

FRPPLWWHH UDQJH KRRG PDQXIDFWXUHUV DV ZHOO DV U
%HUNHOH\ /IDERUDWRU\ /%1/ DQG HDRQIGQH+HHIM WHWYWMDRIURP
WHK SURSRVHG UHTXLUHPHQWYVY WKH 6WDWHZLGH &%$6( 7THDP FI
WR FRRUGLOQDWH GHYHORSPHQW RI WHVW FRQGLWLRQV IRU V
PDQXIDFWXUHUYVY FDQ WHVW HTXLSPHQW XQGHU WKH VDPH FR
$6+5%( DQG +9,

2.2.2.4 Rationale for Airflow Compliance Paths for Kitchen Range Hoods

%YHFDXVH PDQXIDFWXUHUV DUH VWLOO ILQDOL]LQJ WHVW FRC
DQG DUH QRW \HW SXEOLVKLQJ WKH FDSWXUH HIILFLHQF\ RI
&$6( 7HPDKDV SURSRVHG WKH DOWHUQDWLYH FRPSOLDQFH RS\
HTXLSPHQW OLVWHG LQ 6HFWLRQ
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7KH ILUVW FRPSGURQHAHRSMPR® FDSFWOOWQHVHFILEFDW® YV WKDW |
HIILFLHQF\ OLVWLQJV E\ +9, DQG RWKHU DJHQFLHV DUH IRUW
F\FOH DQG UHTXLUHV WKDW WKH UMW IEQDWE R $OHWH DIWHHGU W R
LQGLFDWHG FDSWXUH HIILELHQFLMWVEZR¥OREHULQF ORG PG LQ
YROXQWDU\ EDVLVY DQG ZRXOG EH PDGHKH VEERWKR UG 2 P\QBEH |
IR X IRBNMIRMORZV YHBEDMHEGWRQR@DLPXP DDWBRDJI GDWD IURP
+9, WKH $+$0 G DRWD RDAKHH UGBIEWW RQJYURYLGHY GDWD IURP D V
RI UDQJH KRRG SURGXFWV DQG UHVXOWYV LQGLFDWH WKDW L
UHTXLUHG WR DFKLHYH SHUFHQW FDSWXUH HIILFLHQF\

7KH BWHZLGH &%$6( 7THDP FRQVLGHUHG DGGLQJ DQRWKHU UHT:
VRXQG YDOXH IRU WKH VHFRQG FRPSOLDQFH RSWLRQ DW WK}
HILVWLQJ UHTXLUHPHQW IRU VRXQG OHYHO +RZHYHU D VRX!
DGGLWILRQWOQJ E\ PDQXIDFWXUHUYV ,Q DGGLWLRQ WKH LQG»>
WKHLU HTXLSPHQW DW KLJKHU VWDWLF SUHVVXUHYVY WKDQ WK
Z F LV OHVV WKDQ ZKDW ZRXOG EH PHDVXUHG DW PRVW LQV'
URAXLUMMKWWLQJ 7KH 6WDWHZLGH &%$6( 7THDP VXSSRUWV WHVW
SURGXFWYV DW KLJKHU VWDWLF SUHVVXUHV WR EHWWHU UHS
WR LPSRVH WKH DGGLWLRQDO EXUGHQ RQ PDQXIDFWXUHUV R
Z F ,Q DGGLWLRQ WKHUH LV OLWWOH GDWD LQGLFDWLQJ ZK
FRQVXPHUV PDNLQJ LW GLIILFXOW WR VHW D PLQLPXP VRXQ(

2.2.2.5 Consumer Range Hood Behavior

7KH UDWLRQDOH IRU FRPSOLDQFH SDWKV EDMMWR RQWH\QL PJZ P
VKRZV WKDW UDQJH KRRG FDSWXUH HIILFLHQF\ JHQHUDOO\ L
JLIXUHLRWH WKDW WKLV ILIXUH SURYLGHV WFBWOOMHMEVWKH. QJ D
S SROOXWDQW PHWKRGW WK®MUW KH7 86¥0ILIJXUH LV SUHVHQWH
EHFDXVH WKHUH LV QR HTXLYDGBEROWWIDQNGD DED(LDQE OMKXVLQ
ILIJIXUH LOOXVWUDWHY KRZ FDSWXUH HIILFLHQWKHQFUHDVHYV
TXDQWLWDWLYH UHODWLRQVKLS FRUUHODWLRQ EHWZHHQ F
GLITHUHQW XGWHW&HOWG ( WKH TXDOLWDWLYH ILQGLQJ LQFU
HIILFLHQF\ ZLWK LQFUHDVHG DLUIORZ ZLOO KROG
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JLIXUHDSWXUH HIILFLHQF\ RI NLWFKHQ UDQJH KRRGV DV PH
PHWKRG”

6RXUFH (IIHFWLYH .LWFKHQ 9HQWLODWLRQ IRU =1( +RPHV ZLWK 1DWXUDC
OHHWLQJ 60LGHYV

%YHFDXVH UDQJH KRRGV W\SLFDOO\KHIPTRQU M RIF FOVSIDQ WAL B/IR
7THDP LQYHVWLIJDWHG KRZ RIWHQ RFFXSDQWY HQJDJH WKHLU
UHVHDUFK /%1/ FRQGXFWHG UHVHDUFK RQ RFFXSDQW UDQJH
+HDOWK\ (IILFLHQW 1DWXUDO *DV +RPHV &0W®HB MIRPG\ ZKLI
VLQJOH IDPLO\ KRPHV Rl ZKLFK KDG UDQJH KRRGV DQG
UDQJH KRRG FRPELQDWLRQ SURGXFWYV 7KH VWXG\ LQFOXGHC
RFFXSDQW VXUYH\ RI UDQJH KRRG XVH

TDEOSHURYLGHY UHVXOWYV RI ILHOG WHVWLQJ RI KRZ RIWHQ R
PLFURZDYH UDQJH KRRG FRPELQDWLRQV WRHDRRIGIO\ UHIHUUH
PLFURZDYHV 275V GXULQJ WLPHV Z&HZRFRAXFD XW UG XWKIHRA RA
UDQJHV ZDV LGHQWLILHG E\ D WHPSHUDWXUH VHQVRU DQG V
LGHQWLILHG E\ XVLQJ DQ DQHPRPHWHU $V VKRZQ LQ WKH 31
ODVWHG PLOQXWHV RU OHVV SHUFHIHWKRIRGAVF XKRSWD Q W VO XI\DI
SDUW RI FRRNLQJ HYHQWYV WKDW ODVWHG WR PLQXWHYV
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OHDVW SDUW RI WKH HYHQWYV ODVWLQJ WR PLQXWHV DQ
WKH HYHQWY ODVWLQJ WR PLCRQVRNUDHLIKWRAGE WK H | 50
XVH" E\ WKH QXPEHU RI RFFXUUHQFHV 1 YDOXHV RFFXSDQ\
DSSUR[LPDWHO\ SHUFHQW RI FRRNLQJ HYHQWV )XUWKHUPF
OLNHO\ WR WXUQ RQ WKH UDQJH KRRG GHQU WEH QFDQIHHU KIRRRRN
HYHQWY DUH ZHLJKWHG E\ GXUDWLRQ RI FRRNLQJ HYHQW DV
H J PLQXWHV IRU DQ HYHQW WKDW LV WR PLQXWHYV :

PLQXWHVY RFFXSDQWV XVHG WKHLWRUBRRN LKRRIBYHIRWY Bk
ILQDO FROXPQ DOVR LQGLFDWHY WKDW RFFXSDQWYV UDUHO\ >
GXUDWLRQ RI WKH FRRNLQJ HYHQW

7TDEOBDQJHRRGBVH LQ +(1*+ +RPHV %DVHG 2Q )LHOG OHDVXUHF

&DWHJRU\ 1 $Q\ 5+ X I)XO®BF XV
7TRWDO &RRNWRS 8VH

'XUDWLRQ RI &R
(YHQW
PLOQXWHYV

5DQJH K

7\SH RI 5DQJH + 275
JLIXUSUHVHQWY UHVXOWY RI D VXUYH\ TXHVWLRQ WKDW DVN

UDQJH KRIRGBIRNLQJ HYHQWYV $V VKRZQ FRQVXPHU VHOHFWH
RWHQ
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JLIXUH5HDVRQV IRU QRW XVLQJ NLWFKHQ H[KDXVW

6RXUFH (IIHFWLYH .LWFKHQ 9HQWLODWLRQ IRU =1( +RPHV ZLWK 1DWXUDC
OHHWLQJ 60LGHYV

2YHUDOO UHVXOWYV LQGLFDWXVW KDKAH PR VWM G R XRRIGUWRE R W
VSHFLILFDOO\ ZKHQ WKH\ EHOLHYBED VWG ¥ RPSHOA Q@ FAKSDIMKI X
ZLWK WKLV PDUNHW UHVHDUFK ILQGLQJ EHFDXVH LW ZLOO S
HITHFWLYH DW UHPRYLQJ SROK XWRL R Q HAXCH/QHWKKIN FKRERH FRQF
UHTXLULQJ WKH KRRG WR WXUQ RQ DXWRPDWLFDOO\ ZKHQHY
FRRNLQJ LV RFFXUULQJ FRXOG EH H[SORUHG LQ IXWXUH FRGH
WKH ,$4 EHQHILWY WR RFFXSDQWW N RRXRX IXON R HEH \F RR)S/DLFS

2.2.2.6 Relationship of Airflow to Static Pressure and Expected Performance
under Installed Conditions

7KH SURSRVHG UHTXLUHPHQW FDOOV IRU FDSWXUH HIILFLHQI
VWDWLF SUHVVXUH VLQFH BHIXGW WR ODWIZHG DHVUVARZ ZKLFK
FDSWXUH HIILFLHQF\

(DFK XQLTXH NLWFKHQ UDQJH KRRG UHVSRQGYV GLIITHUHQWO\
3IDQ FXUYH "~ (DFK ILHOG LQVWDOODWLRQ ZLOO KDYH D XQLT:
E\ WHKHHYDQG OHQJWK RI WKH GXFW DQG WKH QXPEHU DQG W\
JLIXUHWKH LQWHUVHFWLRQ RI WKH WZR FXUYHV GHWHUPLQH
GHOLYHU ORVW UDQJH KRRGV DUH F XU U HQW3H UUD MWAHXSD DW

LQVWDOOHG FRQGLWLRQV WKH VWDWVF/EBHQWXQL WKRIDH\ EH P>
EHORWKH DLUIORZ GHFUHDVHV ZLWK LQFUHDVL QI N\WDMQAF SU
GHFUHDVHYV DV DLUIORZ GHFUHDVHYVY D UDQJH KRRG ZLWK D |
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LQFKHVY Z F DV WHVWHG LQ WKH ODERUDWRU\ @LOO KDY
LQVWDOOHG LQ WKH ILHOG

J)LIXUH 7\SLFDO NLWFKHQ UDQJH KRRG V\VWHP DQG IDQ FXUY

7KH PHWRBG@®HDVXULQJ DLUIORZ+B P H \OFHWQ\VE HGDEV L\PK HLUIOR Z
BURFHGXUH +9, 3XEIOL MDRVWRQ H P HDW XW H © HRQWBAR U Fi
SUHVVXBHUIORZ LV UHSRUWHG DW KLJK VSHOEKBWRD W WDWLF
KLIJKHU DW WKH PDQXIDFWXUHUVY{ RSWSRIQPG D/HGV WWQD ORZ H
WKH VWDWLF SUHVVXUH LV GHWHUPLQHG IURP WKH KLJK VSH
+9, SXEOLFDWLRQ HVWDEOLVKHY DQRWKHU UDWLQJ SR
$LUIORZ 1,$ 7KH 1,$ LV FDOFXODWHK DUBPOWK HF X QYWH D Q@ BFD
QRPLQDO V\WWHP)EXXWYH 7KWHLIRPLQDO VI\VWHP FXUYH LV FDO
WHQ IHHW RI GXFW ZLWK WKH VDPH G LRKQ W.RR W ME/RE K HDKQRGF
YHQW WHUPLQDWLRQ ILWWLQJ 7KLV QHZ +9, UHTXLUHPHQ
SURSRVHG E\ WKH $6+5%( 6WDQGDUG &DSWXUH (IILFLHQF\

%HFDXVH Rl WKH DGGLWLRQDO VWDWLF SUHVVXHHQQ WKH IL
FDSWXUH HIILFLHQF\ DQG DLU IORZ UDQJH KRRG SURGXFWV
UHTXLUHPHQWY ZLOO OLNHO\ SURYLGH OHVV WKDQ  SHUFHC
DLUIORZ DV LQVWDOOHG VR PD\ QRRWQFERQQWDMW). RO DY ® AR
YDOXHV )XWXUH FRGH SURSRVDOV VKRXOG FRQVLGHU DGMX"
DGGUHVV WKH KLJKHU VWDWLF SUHVVXUH RI LQVWDOOHG FR(
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6XPPDU\ RI 3URSRVHG &KDQJHV WR &RGH 'RFXPHQWYV

7KH VHFWLRQXPPHDORFEIWKH VWDQGDUGYV 58LHFBNQBROSSSHQ
5HIHUHQFH ODQXDOV BQREXREGORMOARFGLILHG E\ WKH SURSRVI
FKDQJH 6HH 6RIWWLRQ@HSRUW IRU GHWDLOHG SURSRVHG UHY

2.2.3.1 Summary of Changes to the Standards

7KLY SURSRVDO ZRXOG PRGLI\ WKH IROORZLQJ VHFWLRQV RI
VKRZQ EHORZ 6HH 6HFWLRQ R IX\§ KHR/GBHGRQWDRY PDUNHG

SECTION 100.1 +DEFINITIONS AND RULES OF CONSTRUCTION

7KH SURSRVHG FKDQJH ZRXOG GHILQH 3$6WiaC WO Q\EIHU G YV W
FRPSOLDQFH SDWKZD\ EHORZ

7KH SURSRVHG FKDQJH ZRXOG DOVR DGG 3NLWFKHQ HQFORYV
H[LVWLQWIGRQLIQY $6+5$( 6WDQGDUG

SECTION 120.1 +REQUIREMENTS FOR VENTILATION AND INDOOR AIR
QUALITY and SECTION 150.0 tMANDATORY FEATURES AND DEVICES

BHFWLRQ E $YLULRH BIZHO OLTKHXRURSRVHG FKDQJH H[WFE
HILVWLQJ VRXQGVURUXUDBPHERRGY WR NLWFKHRGHIKBXVW V'
UHTXLUHPHQW W [RDXNVW FKOMFHFOWLIDPLO\ GZHOOLQJ XQLWYV
FRQVWURBWLRREQW[LVWLQJ NLWFKHQ YHQWLODWKRQ V\VWH
H[KDXVW V\VW HPOR X2\DWHMRP@EN VRI WKH IROORZLQJ

$YHQWHG NLWFKHOQLWB Q@ W IKRIRPXP FDSWXUH HIILFLHQF\ F
PHDVXUHG DFFRUGLQJ WR $670D6WOQRBDQHO(LQVWDOOHG
GHVFULEHG LQ +9, SXEOLFDWLRQ RU

$YHQWHG NLWEKW@ UYDQWHRQH VSHHB FIHWNWXQ IDZUWKR Z F
FIP DW SDQFKHV YWWDWLF SUHVVXUH DV PHDVXUHG D
SXEOLFDWLRQ RU

$ YHQWHG GRZQGUDIW NLWFKHQ H[KDXVW IDQ ZLWK DW C
PLQLPXP DLUIORZ RI3D FIP DQFKHYV Z F RU KLIJIKHU RU

JRU HQFORVHG NLWFKHQV RQO\ $ FRQWLQXRXV H[KDXVW
HTXDO WR ILYH NLWFKHQ DLU FKDQJHV SHU KRXU

6HFWLRQR *IRU ORZA/H PXOWLIBRL@WDQJIJXDJH DERYH ZRXOG E!I
UHSHDWHGQQ 6HRWLRRWIORZ PXOWLIDPLO\

7KH SURSRVHG FKDQJH H[WHQGV H[LVWLQJ VRXQG UHTXLUHP
HIKDXVW V\VWRBYIDBG PHTXLUH P HHQK\DVX VR \WMDWAEIEBY L ID P L O\
GZHOOLQJ XQLWV WKDW DG GRLQWEAU FIRD MWW XAVQURNLWFKHQ Y H (
VI\VWHPV WK DW 7XKWHHHD) ODWHWIMH G \WWHP PXVW FRPSO\ ZLWK RQH
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$YHQWHG NLWFKHDLWE QI W IKRIFPPKXP FDSWXUH HIILFLHQF\ F
PHDVXUHG DFFRUGLQJ WR $670D6WQRBIDQANY\WDOOHG DLUI
GHVFULEHG LQ +9, 3XEOLFDWLRQ RU

$YHQWHG NLWEKW®& BD/QWHRQH VSHHB FMIHWNWXQ IDZUWKR Z F
FIP DW SDQFKHV YWWDWLF SUHVVXUH DV PHDVXUHG D

SXEOLFDWLRQ RU
$ YHQWHG GRZQGUDIW NLWFKHQ H[KDXVW IDQ ZLWK DW C
PLQLPXP DLUIORZ RI FIP DW 3D LQFKHVY Z F RU

JRU HQFORVHG NLWFKHQV RQO\ $ FRQWLQXRXV H[KDXVW
HTXDO WR ILYH NLWFHKW GFPXW FKDQJHV S

6HFWLRQ D $GGLWLRQV

$GGLWLRQV ZRXOG QHHG WR IROORZ SURSRVHG ODQJXDJH IR
&$6( 7THDPV SURSRVHV WR DGG 3RU YHQWLODWLRQ™ VA\VWHPLC
WKH OLVW RI QHZO\ LQVWDOOHXGLHHARHIPHOQOW WKDW PHHWV U

6HFWLRQ E $OWHUDWLRQV

$OWHUDWLRQV ZRXOG QHHG WR IROORZ SURSRVHG ODQJXDJF
6WDWHZLGH &%$6( 7THDPV SURSRVHV WR DGG 3RU YHQWLODWLF
FKDSWHU WR WKH OLVW RI QHZO\ LQVWDOOHG HTXLSPHQW W

1R FKDQJHV DGHNV@HWMKH ODQJIJXDJH LQ BIHWFWGREOOLQDRDLW
DGGLWLRQV DQG DOWHUDWLRQV VLQFH R LV DOUHDG\ C
ZRXOG QRW QHHG WR IROORZ WKH SURSRVHG UHTXLUHPHQW

2.2.3.2 Summary of Changes to the Reference Appendices

7KLV SRMVRDO ZRXOG PRGLI\ WKH VHFWLRQV RI WKH 5HIHUHQFH
6HH 6HFWLRQ Rl WKLY UHSRUW IRU WKH GHWDLOHG SURSR
UHIHUHQFH DSSHQGLFHYV

NONRESIDENTIAL APPENDIX

1% + LWFKHQ 5DQJH +RRG KHUKLVADWZRQOLQBEKQLWYV
SURSRVHG FKDQJH ZLOO DGG D UHTXLUHPHQW WKDW YHULILF
UDWHG FDSWXUH HIILFLHQF\ DV OLVWHG E\ +9, RU YHULILFD!
WKH DLUIORZ ZKLFK LV VLAPQ CPHW WRGWKH ISHULILFDW

RESIDENTIAL APPENDIX

5% +.LWFKHQ 5DQJH +RRG DRWILNF BZHODLQBEKQLWYV
SURSRVHG FKDQJH ZLOO DGG D UHTXLUHPHQW WKDW YHULILF
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UDWHG FDSWXUH HIILFLHQFY DWLOUADVWH®R G\RAOWKRH PDQXIDFW)
WKH DLUIORZ ZKLFK LV VLPLODU WR WKH YHULILFDWLRQ PHV

,Q WKH YHULILFDWLRQ VHFWLRQ WKH 6WDWHZLGH &%$6( 7HDP
NLWFKHQ UDQJH KRRG™ ZLWK 3L QMWHDRO OARG LN WIR K H (E U RKDBGXOAV
UDQJH KRRGV DV ZHOO DV GRZQGUDIW H[KDXVW DQG FRQWLQ

2.2.3.3 Summary of Changes to the Residential and Nonresidential ACM
Reference Manuals

7KH SURSRVHG FRGH FKDQJH ZLOO QRW PRGLI\ WKH $&0 5HIH

2.2.3.4 Summary of Changes to the Residential and Nonresidential Compliance
Manuals

7KH SURSRVHG FRGH FKDQJH ZRXOG P\RRG WKW KIHR QRIGIYYR B IH@IMA
DQBHVLGHSRWPISIDO.DQFH 0DQXDO

NONRESIDENTIAL COMPLIANCE MANUAL

6HFWLRQ++LJKRLVH 5HWEABO 'ZHOOLQJ 8QLW OHFKDQLFDO 9HC
6HFWLRQ *#$LORYLQJ (TXLSPHQW S5HTXIOWHPBGWWVGHVFULSWLR
QHZ UHTXLUHPHQWY SURSRVHG E\ WKLV VXEPHDVXUH

BHFWLRQ *&RPSOLDQFH DQG (QIRUF WEBHQMD SWXUH HIILFLHQF
FHUWLILFDWH RI FRPSOLDQFH HQIRUFHPHQW UHTXLUHPHQWYV

6HFWLRQ *9HQWLODWLRQ 5DWHR QRUU RHPOIP& /RFDOJG[RBBVW
D GHVFULSWLRQ RI WKH QHZ UHTXLUHPHQWYV

RESIDENTIAL COMPLIANCE MANUAL

6HFWLRQx&RPSOLDQFH DQG (QIRMUFNWXIPEWUL]H WKH UHTXLUHF
DGG FDSWXUH HIILFLHQF\ WR FHUWLILFDWH RI FR®)S®LDQFH F
0&+ OLVWLQJV

6HFWLRQ+/RFDO ([KDKYW® PRGLI\ WKH VHFWLRQ GHVFULELQJ V

6WDQGDUBHTXLUHPHQWY WR FODULI\ WKDW PXOWLIDPLO\ GZt

FRQVWUXFWLRQ RU DREGH WRLRDKWHPNXKIMWWFKMB H[KDXVW FRPSOLEL
3DUW G6HFWLRQ R *

6HFWLRQ +'HPDQG &R QW URDHIHAVWKDEKYWOGCG® D GHVFULSWLRC(
RI WKH QHZ UHTXLUHPHQW

BHFWLRQ *&RQWLQMRPOWKDXV:WOO DGG ODQJXDJH GHVFULELQ
FRQWLQXRXV NLWFKHQ HFRIPYS\OL LYW RWUDWRIGHIRU PXOWLID
XQLAWK WRFORVHG NLWFKHQV

2.2.3.5 Summary of Chang es to Compliance Documents
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7KH SURSRVHG FRGH FKDQJH ZRXOG PRGLI\ WKH FRPSOLDOQFF
([DPSOHV RI WKH UHYLVHG GRFXPHQWY DUH SUHVHQWHG LQ ¢

7KH SURSRVHG PHDVXUH ZRXOG QHFHVVLWDWH VHYHUDO FKD
LQFOXGLQJ

X & 5 6HYHUDO VHFWLRQV ZRXOG QHNBGWER HIQ KK BWVWK H
VIVWHRTXLUHPHQWYY LRFD®®HFKDQLFDO ([KRXVW 6\VWH
LWFKHQ ([KDXVW 6\VWHP

X &) 5 6HYHUDO VHFWLRQV ZRXOG QHNGWFR HJH HOKBWVWK H
VIVWHRTXLUHPHQWY LQFOXGLQJ % /RFDOWORHFKDQLFDO (
GRFXPHQW WKH (59 +59 DQG E\SDVV LI UHTXLUHG

Xx 15&$ 6HFWLRQ $ &RQVWUXFWLRQ ,QVSHHESMRSRYREOG QI
UHTXLUHPHQWYV

X 15&9 6HYHUDO VHFWLRQV ZRXOG QHHG WR UHIOHFW WKF
VIVWHP LQFRFDLAQONFKDQLFDO ([KQ& VAN S\WWKHQ ([KDXV
6\VWHP

X 15&&%$Q\ QHZ 1BK®,15&RBUPV ZLOO QHHG WR EH UHIHUHQFHC(
LQIRWVRB@RDY NLWFKHQ H[KDXVW UHTXLUHPHQWY ZLOO KL

5HIXODWRU\ &RQWH[W

2.2.4.1 Existing Requirements in the California Energy Code

7TKHUH DUH QR UHOHYDQW H[LVWLQJ UHTXLUHPHQWY LQ WKH
FDSWXUH HIILFLHQF\HIKB RGW FKH Q@ LLADOH 3DUW 6HFWLRQ
UHTXLUHVY WKDW NLWFKHQ UDQJH KRRGV EH UDWHG IRU VRXC

$6+5%( 7LWOH 3DUW BHFWLRQ E $YL SURYLGH
IRU GZHOOLQJ MQYMDEBXQ JIKLJIK
BHFWLRQ RI $6+5%$( UHT X IFRHOWW RDWHEGHO ROBO H[KDXVW

NLWFKHQV EH UDWHG IRU VRXQG DW D PD[LPXP RI  VRQHV D\
JUHDWHU WKDQ RU HTXDO WR FIP 7KHVH PHDVXUHPHQWYV
ZLWK WKH +9, /IRXGQHVYV 7THVWLQJ DQG 5DWLQJ 3URFHGXUH +
SXEOLFDWLRQ

7LWOH 3DUW 6HFWLRQULVHKBZHORWORYDLWY DQG
IRU KWUKH GZHOOLQJ XQLWYV UHTXLUHKHROWD YHH LK RRIWLL\R Q!
UDWHG

BHFWLRQ R DQG 6HFWLRQ E DOVR VSHFLI\ WKDW D¢
PXVW PHHW DOO VHFWLRQV RI $6+5%( H[FHSW ZKHUH VSH
LQFOXGHV ODQJXDHERPDRNW G N DWFREQWH IGDGAHRRMVQER O O H G
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UDQJH KRRG ZLWK DQ DLUIORZ RI DW OHDVW FIP HQFORVE
LOQOWHUPLWWHQW UDQJH KRRG UHTXLUHPHQW RU XVH FRQWLQ
DLU FKDQJHV SHU KRXU %HFDXVH PID\WPWOQHZ WK& W@V OFUML R B
HQFORVHG PRVW PXOWLIDPLO\ XQLWYV PXVW IROORZ WKH YH!
FXUUHQW UHJXODWLRQV

2.2.4.2 Relationship to Requirements in Other Parts of the California Building
Code

7TKHUH DUH PXOWLSOH SDUWVVRH GV WHR WX WMFEHJIH{ROG KVWH DV
UHTXLUHPHQWY &0& 7DEOH UHTXLUHYVY D PLQLPXP H[KDX)\
LI HIKDXVW LV FRQWLQXRXV &0& 6HFWLRQ SURKLELWYV R
WKDQ IRRW KRUL]JRQWDOO\ IUR P \D\Q VWK K DRXX/WWOG W/ E K DW K H HX-
WKH RXWVLGH DLU LQOHW 7KLV PLQLPXP VHSDUDWLRQ GLVW
SDUWLFXODUO\ IRU PXOWLIDPLO\ SURMHFWYV ZLWK VPDOO GZ
UHTXLUHPHQW IRU UDQJH KRR®GMIVYRRAWYCGNERW BH H RHYHVWLQJ

VLQFH 7TLWOH 3DUW DOUHDG\ UHTXLUHV YHQWHG NLW
LWV UHIHUHQFH WR $6+5%$( 6WDQGDUG
&0& 6HFWLRQ UHTXLUHV WKDW GXFWV XVHG IRU GRPHVW

ZLWRRRWK LQWHULRU VXUIDFHV EXW DOORZV 6FKHGXOH 3¢
ZKHUH WKH GXFW LV XQGHU D VODE IORRU &0& 6HFWLRQ
NLWFKHQ YHQWLODWLRQ V\VWHPV LQWHUIHUH ZLWK WKH RSF
IXUQDRHXYDRVHU KHDWHUV WKDW GUDZ FRPEXVWLRQ DLU IURP

3DUW &DOLIRUQLD %XLOGLQJ &RGH QRU 3DUW &$/*UH
GRPHVWLF NLWFKHQ UDQJH KRRGYV

7KH 6 WDWHZLGH &%$6( 7HDP LQYHVWLIJDWBGE [ZKRHWEHBRSWK DB QD
ZRXOG DIIHFW WKLY HTXLSPHQW %HFDXVH WKDW UHTXLUHPFE
KS RUJUHDWHU DQG UDQJH KRRGV DUH OHVV WKDQ KS W
WKLV HTXLSPHQW

2.2.4.3 Relationship to Local, State, or Federal Laws
7TKHUH DUH QR NQRZQ UHOHYDQW ORFDO VWDWH RU IHGHUD

2.2.4.4 Relationship to Industry Standards
7TKHUH DUH QR UHOHYDQW LQGXVWU\ UHTXLUHPHQWY IRU NLV

7KH $6+5%( FRPPLWWHH FRQYHQHGSRVARUWVYQYDNHRRSO GRH W\
GHYHORS WHVWEQQ FERGILWILRQMASUHVHQWBWIPHD VXM BB FX
FDSWXUH HIILFLHQF\ XVLQJ $670 6WDQGDUG ( DQG WR UHI

HIITLFLHQF\ EDVHG RQ WKLY PHWKRG 7KH 6WDMLHZL BIHWES S KTt
ZRUNLQJ JURXS
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&RPSOLDQFH DQG (QIRUFHPHQW

KHQ GHYHORSLQJ WKLV SURSRVDO WKH 6WDWHZLGH &$6( 7H
VWUHDPOLQH WKH FRPSOLDQFH DQG HQIRUFHPHQW SURFHVYV
PDUNHW DFWRUV ZKR DUHFHWWREXB8G EQ WIKWLIDRHG RU UHG
VHFWLRQ GHVFULEHV KRZ WR FRPSO\ ZLWK WKH SURSRVHG F!
FRPSOLDQFH YHULILFIBOMIORSI [SNRHFBGIWY KRZ WKH SURSRVHG FK
LPSDFW YDULRXVY PDUNHW DFWRUV

7TKH DFWLYLWLHV WKDW QHHG WR RFFXU GXULQJ HDFK SKDVH

X

'HVLJQ 3KDKH EXLOGLQJ GHVLJQ WHDP VHOHFWYV D NLWFk
FRPSOLHVKHWW KH WLWOH 3DUW FDSWXUH HIILFLHQF
XVLQJ OLVWLQJV IURP +9, RU RWKHU OLVWLQJ DJHQFLHYV
VKHHW RQOLQH GDWDEDVH DQG VSHFLILHV WKH PDQXIL
DLUIORZ RU FDSWXKH BODRMDEGRRUWSHFLILFDWLRQV ¢
PXVW LQGLFDWH WKDW WKH VXEVWLWXWLRQV VKDOO PHHI
GHVLJQ WHDP PHPEHU PD\ EH WKH DUFKLWHFW PHFKDQL
NLWFKHQ FRQVXOWDQW 7KH SOWGW RD QO SIIDFIWXEMHWLRQE
PRGHO QXPEHU DUH SURYLGHG WR WKH FRPSOLDQFH FRQ
15&& RU &) 5

SHUPLW $SSOLFDWKRGUBRDMWHEW WHDP VXEPLWYV GHVLJQ G
VKRZLQJ SURSRVHG NLWFKHQ KRRG HTXLSPHQW YLD FRP:
SODQV H[DPLQHU UHYLHZV WKH GUDZLQJY DQG VSHFLILFELC
VI\VWHP FRPSOLHV ZLWK HLWKHU WKH FDSWXUH HIILFLHQ

&RQVWUXFWLRKBKIMMHFW WHDP LQVWDOOV WKH FRPSC
GRFXPHQWLQJ FRPS @QMDMW HR®R FXMHIHQHUDO FRQWUDFWI
VWDIlI PXVW HQVXUH WKDW WKH SURGXFW RUGHUHG PDW|
SODQV DQG VSHFLILFDWLRQV RU HTXLYDOHQW VXEVWLW)>
RUGHUWHAWKWLILFDWH RI ,QVWDOODWERKIRYWILEOLEURY
FR QW UDKERVRR® | MK WH VSHFLILHG NLWFKHQ KRRG GHVLJ(
LQVWDOOHG RQ WKH SURMHFW

,QVSHFWLRQ7RKDSVH RU +(56 5DWHU ZLOO EH UHTXLUHG W
YLVXDO LQVSHFWLRQ WK W XW B R HQLW FRHQ LH{ X DX/ W9, OD
YHULI\ WKDW WKH DLUIORZ RU FIDSWWUHIE HIURFEDHRNF \PIRW F\
YDOXH HQWHUHG LQ WKH &HUWLILFDWH RI ,QVWDOODWLR
GRFXPHQWYV 15&, DQG 15&4 YRURRL &) KoL DHORSU &0 RYZ H
PXOWLIDRHQ565DWHY7RIROOREIVLILFDWLRQ SURFHGXUHV I
GRFXPH@WYPY KHSSOLFDEOH &HUWLILFDWH RI 9HULILFDWL
15&9 15&$ &) 5
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7LWOH 3DUW 6HFWLRQV E DQG R UMW XLUH WKD
VI\VWHPVY PHHW VRXQG DQG DLUIORZ UDWLQJV LQ DFFRUGDQF

J)LHOG YHULILFDWLRQ WKDW LV DOUHOGYWHGXSHUHIER WD ¢
LV FRQVLVWHQW ZLWK WKHVH UHTXLUHPHQWYV ZIKODMVFRQWLQ?
+9, ZLOO DGG OLVWLQJV IRU FDSWXUH HIILFLHQF\ DV WHVWYV
FKDQJH QHHGHG WR SURGXFW OLVWLQJV IRU WKH VHFRQG FR
ORGLILFDWLRQV WR IRUPV PD\ EH QHHGHG WR FDSWXUH HIILF

6 XEPHDVXUH & &HQWUDO 9HQWLODWLRQ 'XFW 6H

OHDVXUH 2YHUYLHZ
7KLV PHDVXUH LVHUHPDULBKVREBERXOG DOVR UHVXOW LQ ,$4 |

7KH PHDVXUH ZRXOG UHTXLUH GXFW VHDOLQJ IRU YHQWLODMW
GZHOOLQJ XQLWR/ DVHIFHUQWGDO YHQWLODWLRQ GXFWV' LQ WI
YHULILFDWLRQ WKDW D VDPSOH RI GXFWV PHHWV D PD[LPXP
YHQWLODWLRQ GXFWZRUN LV W\SLFDOO\ FRPSULVHG RI D FH(
D FHQWUDMLRBQGKIFOND 3VKDIW' WKDW UXQV EHWZHHQ IORRUYV
FRQQHFW WKH GZHOOLQJ X XIQXW W R Q\KH WK R QVS BIQBNIVQV X F K
GHOLYHU IRU VXSSO\ RU UHPRYH IRU H[KDXVW DLU IURP HI
LOO®WMY DQ H[DPSOH LQ WKLV H[DPSOH WKHUH DUH QR KR!

7LWOBDUWDI6( 5SHSRUW 0) ,$4" _



JLIXUH 'LDJUDP RI FHQWUDO YHQWLODWLRQ GXFW V\VWHP FR
6RXUFH &HQWHU IRU (QHUJ\ DQG (QYLURQPHQW

7KH UHTXLUHPHQW ZRXOG DQ HFY WK GW R ¥ OGYLIDQ W IRGIWALIQRX R X
DLUIORZV XVHG WR PHHW WKH EDODQFHG YHQWLODWLRQ SDV
FRPSDUWPHQWDOL]DWLRQ LQ 6HFWLRBA DQGE $LRELIRRWKLR]
ULVH PXOWLIDPLO\ GZHOOLQJ XQLWV REWFDRYHQWBRBVH DLUIC
FRQWLQXRXVO\ ,QWHUPLWWHBRQVIRR O OMBFHK[BNX&MPDURP NL
EDWKURRPV RU GULHUV ZRXOG EH H[HPSW EHFDXVH WKHVH
ORZHU DQQXDO DLUIORZV UHVXOWLQJ LQ OHVV HQHUJ\ VDYL

%DVHG RQ HQHUJ\ PRGHOLQJ DQG FRVW DQDO\VLYVY FRPSOHWF
WKH SURSRVHG PHDVXUH SURYLGHYVY SRVLWLYH HQHUJ\ VDYLC
FOLPDWH JRQHV (QHUJ\ VDYLQJV FRPHV IURP ERWK UHGXFHG
KHDWOL@G@ FRROLQJ )RU VXSSO\ YHQWLODWLRQ GXFWV WKH U
GXH WR UHGXFHG LQILOWUDWLRQ IURP VXSSO\ YHQWLODWLR
HIKDXVW YHQWLODWLRQ GXFWV WKH UHGXFWLRQ LQ KHDWLC
OHDMNH RI FRQGLWLRQHG DLU IURP GZHOOLQJ XQLWV WR H[KD

7TKHUH DUH DOVR ,$4 EHQHILWYV IURP VHDOLQJ ERWK FHQWUD
GXFWV 7LJKWHU FHQWUDO VXSSO\ GXFW3% MHOQW XRXOW K O WWDKR
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WKH HQG RO WWKB®RNAHHHMWH DGHTXDWH YHQWLODWLRQ DLUIOR
HIKDXVW GXFWV HQVXUH WKDW H[KDXVWHG DLU GRHV QRW O
GHJUDGLQJ WKHLU DLU TXDOLW\ E\ LQWURGXFLQJ SROOXWDQ
FRQWLQXRXV@OLW GEGRDY PROWDLQ KLIJK KXPLGLW\ I[URP EDWKL!
RUJDQLF FRPSRXQGV 92&¥DIWURB WBRHAIWROPD O+ XPLG DLU FDQ F/
LOWHULRU VXUIDFHV VXFK DV ZDOOV DQG FHLOLQJ OROG OH
HIDFHUEDWH OVARKX@®D O/ GDPDJH WKH VWUXFWXUDO LQWHJL

JLIXUHOOXVWUDWHY GXFW OHDNDJH LQ D FHQWUDO YHQWLO
UDWHV ,OPsKOH MKH FHQWUDO IDQ SURYLGHYV FIP RI DLUI
SDVVHV WKURXJK WKH UHJLVWHUV WKH UHPDLQLQJ FIP R
GZHOOLQJ XQLWYV UHFHLYH HTXDO RU DGHTXDWH YHQWLODWI

J)LIXUH OHOWMWLRQ GXFW OHDNDJH ZLWK K\SRWKHWLFDO IOR
6RXUFH 6WHYHQ :LQWHU DQG $VVRFLDWHYV

7KLV SURSRVDO ZRXOG EH D PDQ®MEBRY¥FWRGBGOU® H X LRRHPHQW
PXOWLIDPLO\ EXLOGLQJV ZLWK FHQWUDO YHQRHYMWMRQ GXF
LPSDFW DOWHUDWLRQV EXW ZRXOG DSSO\ WR DGGLWLRQV

8QGHU WKH SURSRVHG FRGH FKDQJH D +(56 UDWHU RU $77 Z
SUHVVXUL]DWLRQ WHVW WR VKRZ WKDW GXFW OHDNDJH LV Q
FRPSDUHG WR D QRPLQDO BKHNVODOAWHLDWHROWPQ LQFK Z F
GXFWV VHUYLQJ PRUH WKDQ VL[ GZHOOLQJ XQLWYV DQG DW
VHUYLQJ VL[ RU IHZHU GZHOOLQJ XQLWYV 7KH WHDP SURSRV
GXFWV VHUYLQJ PRUH WKDEHV¥DXEHAHOIOH\QILO@LW\SLFDOO\ EH
VWDWLF SUHVVXUH ZKLFK UHVXOWY LQ JUHDWHU OHDNDJH .
HQHUJ\ ,Q DGGLWLRQ 60%$&1% VWDII UHSRUWHG WKDW VHDOL
ZKLFK DSSOLHV WR GXFWW¥WRSUNMRKRS RRGFKAMMRZURXJIKO\ WR S
OHDNDJH
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7KH 6WDWHZLGH &$6( 7HDP SURSRVHV WR XVH D IDQ SUHVVX]L
UHIHUHQFHG LQ 7LWOH 3DUW VWDQGDUGYV ZLWK RQH
FRQGXFWHG DW D KLIKHURSUHVIVXRKHY Z3F IRU GXFWV VHUY
VL[ GZHOOLQJ XQLWYV WR EHWWHU UHSUHVHQW RSHUDWLQJ |
YHQWLODWLRQ GXFWV 7KH $77 RU +(56 5DWHU FDQ XVH VDPS
WHVW XVLQJ WKH RDRSCELQYXK DURMIKFHU VDPSOLQJ UDWH IRU V
SUHVHQWHG LQ 6HFWGRQWLRQ WKH $77 RU +(56 5DWHU FDQ
SUHVVXUL]DWLRQ @ RWWKDW ORPMNY FDQ EH PRUH HDVLO\ VHD

7KH DLUIORZ LQ WKHVH FHQWUDO YHQWLODWLRQ GXFWV ZLO
DUH H[SHFWHG WRHEH IDLUGV\FORBOIDRZHDQ W\SLFDOO\ EH WH'
XVLQJ D GXFW EODVDWHMH WKHVSURERMVFHG UHTXLUHPHQW LV IR
VR WKH DLUIORZ SHU XQLW ZLOO EH DSSUR[LPDWHO\ WR
RQ WKH XQLW VL]H DQG QXPEHU RI EHGURRPV DQG ZKHWKHU
SURYLGLQJ VXXS/O\ BUUH[KBY DQ H[DPSOH FDWRXOEWLBGQLQR W
D FHQWUDO YHQWLODWLRQ GXFW SURYLGLQJ FRQWLH)XRXV V.
HDFK RI ZKLAKHGW RRZRY DQG FIRLY QHHGHG SHU GZHOOLQJ
DLUIORZ QHHGHG IRU WKH WZHQW\ XQLWYV VHUYHG E\ WKH FH
LV RQ SDU ZLWK WKH DLUIORZ QHHGHG IRU VRPH VSDFH FRQUC
KRPHV ZKLFK LV DOV&®RXWW VBAOHDGS/ W HWK D

OHDVXUH +LVWRU\

7TKH FXUUHQW UHTXLUHPHQWY LQ GXFWWAHDOLQG@D UWT XWHHRIH
FRQGLWLRQHG DLU EXW QRW YHQWLODWLRQ DLU

$V ZDV UHTXLUHG LQ SUHYLRXV YHUVLRQ RI 7LWOH 3DUW

7 LOM 3DbUW G6HFWLRQ O VWLSXODWHYVY GXFW VHDOLQJ
FRPPHUFLDO EXLOGLQJV IRU GXFWZRUN WKDW SURYLGHV FRC
WKDQ VTXDUH IHHW 6LPLODUO\ 7LWOH 3DUW 6HF

URXLUHPHQWY IRU VHDOLQJ DQG WHWMLQH VA GHQ W L\DWDHPX/L D
LQFOXGUWQY®RXOWLIDPLO\ GZHOOLQJ XQLWYV FRQQHFWHG W
$OWKRXJK 3FRQGLWLRQHG DLU” FRXOG UHIHU WRRRRQMWG&ODW|
DLU (QHUJ\ &RPPLVVLRQ VWDIl UHSRUWHG WR WKH 6WDWHZL
UHTXLUHPHQWY LQ 6HFWLRQ O DQG P DUH LQWHOQC
FRROHG DLU RQO\

&RQVHTXHQWO\ YHQWLODWLRQ GXFWV DUH QRW FRYHUHG E\
&RQWLQXRXV RU QHDU ¥YROMH®@ XWHRBQ U EIMWREYRRP H[KDXVW
EDODQFHG YHQW LODHSIURHY N QW MDVHIIQLILFDQW HQHUJ\ XVH
HQHUJ\ DQG ORVV Rl FRQGLWLRQHG DLU &HQWIUMPXD PHQWLOD
LPSRUWDQW VRXUFH Rl OHDNDJH WR DGGUHVV EHFDXVH D F|
PXVW SURYLGH VLJQLILFDQWO\ PRUH DLU WKURXJK OHDN\ GX
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GZHOOLQJ XQLWV UHFHLYH DGHTXDWH YHWWRQDWLRQ % IRUL
KLJKLVH DQG 6HFWLRQ ULRHS$GPRHOORZJI XQLWV UHTXLUH ILH
FRQILUP WKDW GZHOOLQJ XQLW DLUIORZ PHHWV WKH VSHFLIL
H[FHVVLYHO\ OHDN\ WKH YHQSWROYDL\GIHRPRIDK ZXHHOQ BHGE WR
GZHOOLQJ XQLW Y#ZDW MOAMW LHRIH U DW H V

,Q DGGLWLRQ WR WKH HQHUJ\ VDYLQJV WKH PHDVXUH SURYL
FRGH FKDQJH ZRUNV V\QH B BIEWVW RFD OONUBITW KUMRH QW WKDW

FHQWWYBIQWLODWLRQ VIVWHPYV L H WKRVH VHUYLQJ PXOWLS
SURYLGH YHQWLODWLRQ DX QU®RZHWRHED BN ®ZHDWHQHTXDO W
WKH UDWH VSHFLILHG &\ ETOVW WRRQPRUH WKDQ QSWHFRHHQW JL
VSHFLILHG UDWH ~ $ WLJKW H[KDXVW GXFW KHOSV PDLQWDLQ
SURGXFW GHVFULSWLRQ IRU D FRQVWDQW DLU UHJXODWRU ¢
EDODQFLQJ FHQWUDO GXFW V\WVWHPV VWDWHV WKDW 3&RQVW
LQVWDOOHG LQ WLJK¥PBXERDLQ BOBHVHIPIDUGLQJ OHDNDJH RI
H[KDXVWHG DLU ZKLOH H[KDXVW GXFWV VKRXOG EH QHJDWL"
FRXOG WKHRUHWLFDOO\ LQFO XGGXHBUWAR W \R B B RMLIWHEAM SUHV\
SKHQRPHQRQ RI D WDOO EXLOGLQJ DFWLQJ OLNH D FKLPQH\

EHORZ FDXVLQJ D SRVLWLYH SUHVVXUH DW WRS IORRUV WKF
WKDW H[KDXVW DLU GRHV QRW IQRXQUWN WKH VKDIW WR GZH

$OWKRXJK WKHUH ZRXOG EH HQHUJ\ VDYLQJV tWVRFK. QWHUPLV
WKRVH IURP FRHPDYPFEOOHG H[KDXVW LQ NLWFKHQV EDWKURRF
DUHDV WKH SURSRVHG PHDVXUH RQO\ FRYHUV FRQWLQXRXYV
EDODQFHG YHQWLODWLRQ EHFDXVH WKH\ UHSUHVHQW WKH K
IXWXUH &$6( UHSRUWYV VKRXOG LQYHVWLIJDWH HQHUJ\ VDYLQ
H[DPSOH GHRQWGROOHG NLWFKHQ H[HDMVFWLNRXOBYKDRYW FR\
EHFDXRFHFXSDQWYV PRVW IUHTXHQWO\ XVH WKHVH H[KDXVW V\\
WLPHV HDUO\ HYHQLQJ IRU GLQQHU SUHSDUDWLRQ

6 XPPDU\ RI B3URSRVHG &KDQJHV WR &RGH 'RFXPHQWYV

7KH VHFWLRQXPPHDORFEIW KH VWDQGDUGY 5HIHUHQFH $SSHQGL
5HIHUHQFH 0D@GDPRP SORPXQHFHQW® PRGLILHG E\ WKH SURSRVI
FKDQJH 6HH 6RIWWLRQ@HSRUW IRU GHWDLOHG SURSRVHG UHY

2.3.3.1 Summary of Changes to the Standards

7KLV SURSRVDO ZRXOG PRGLI\ WKH IROORZLQJ VHFWLRQV RI
VKRZQ EHORZ 6HH 6HFWLRQ R IX\§ KHR/GHHGRQWDRYH PDUNHG

SECTION 140.4 +PRESCRIPTIVE REQUIREMENTS FOR SPACE CONDITIONING
SYSTEMS
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6HFWLRQ $G®Y D UHTXLUHPHQW WKDW YHQWLODWLRQ GXFW
XQLWYV DQG WKDW DUH XVHG IRU FRQWLQXRXV DLUIORZV RU I
YHQWLODWLRQ VWUDWHI\ EH VHDOHG )IDHNDG H HV LQIRF DUWH.IR@ +
WKDQ SHUFHBQYWRIQBHYVLIQ DLUIORZ UDWH DW D WHVW SUH
LQFKHV Zz F LI WKH GXFW VHUYHV VL[ RU IHZHU GZHOOLQJ X
IRU GXFWV VHUYLQJ PRUH WKDQ VIHGGXWIO@I ®&7XBIWD/Q ®IVUSR

(

BHFWLRQ $GGV D UHTXLUHPHQW WKDW YHQWLODWLRQ G X
XQLWY DQG WKDW DUH XVHG IRU FROQWLQXRXV DLUIORZV RU |
YHQWLODWLRQ VWUDWHJ\ EHVKBDOHER Q LIHIPGWHK-DM. | OFHDW DR 8
WKDQ SHUFHQW Rl WKH FHQWUDO IDQ GHVLJQ DLUIORZ UDWH
LQFKHV Z F LI WKH GXFW VHUYHV VL[ RU IHZHU GZHOOLQJ X
IRU GXFWV VHUYLQJ PROQH X\QKD\QV VDV GEFFRHIOEXFWHG XVLQJ $670
(

6HFWLRQ E ' $OWHUHG 'XFW 6\VWHPV DQG 6HFWLRQ
&RQGLWLRQLQJ 6\VWHPV IRU $SOWHUDWLRQ® V3RHWFHUBEW ILYH
6HFWLRQ O WR WKH OLVW RI FULWHULD WKDW ZRXOG Ut

DOWHUDWLRQV

$GGLWLRQV ZRXOG QHHG WR IROORZ SURSRVHG ODQJXDJH IR
DUH QHHGHG WR 6HFWLRQ ULV CRAGI DR QH WW DREG LWLRQV vV
6HFWLRQV D WKURXJK T DUH DOUHDG\ UHTXLUHG

2.3.3.2 Summary of Changes to the Reference Appendices

NONRESIDENTIAL APPENDIX

1% ++(56 SURFHGXWHRWKXS 6DPSOH )LHOG 9HULILFDWLRQ DQG
THVWIEH SURSRVHG¥RGHUHOQKLUHY D +(56 5DWHU WR WHVW
WKUHH FHQWUDO YHQWLODWLRQ GXFW V\VWHPV IRU YHULI\LC

1% +'XFW /HDNDJH )LHOG 9HULILFDWLRQ E\ WKH $FFHSWDQ|

7KLV VHFWLRQ DOUEGRBW \OMDWBYHWKMD\WEH YHULILHG E\ DQ $F|
THFKQLFLDQ $77V LQVWHDG RI D +(56 5DWHU VR QR FKDQJH
WR FRQGXFW WKH GXFW OHDNDJH WHVW LQ 6HFWLRQ o

7KLV VHFWLRQ DOVR VWDWHY WKDW G X HRUOHDRNDI HQV \ VAKHP V
SURSRVHG FRGH ODQJXDJH ZRXOG DGG DQ H[FHSWLRQ WR DC
LQ 6HFWLRQ o)

1% +'LDIJQRVWLF 'XFW /HDNDJH
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7KH SURSRVHG FRGH FKDQJH ZLOO DGG WKH UHTXLUHPHQWYV
FRPSOLMQMHBLD LQ 7DEOH 1%

1% 'LDJQRVWLF 9HQWLODWLRQ 'XFW /HDNDJH IURP )DQ
VXEVHTXHQW VXEVHFWLRQV ZLOO EH UHQXPEHUHG 7KH ODQ.
EH VLPLODU WR WKDW LQ WKH H[LM\WIQRWWEN HXFW. R BDIND JH

)DQ 3UHVVXUL]DWLRQ RI 'XFWV ZKLFK DSSOLHV WR WHVWLQ.
DW 3D LQFKHV Z F  +RZHYHU WKHGQIHZIXREN HVRVWRQ VW |
DSSOLHVY WR YHQWLODWLRQ GXSEWFW\FRE G VWLR R EQ R\GKE W R\
VSHFLI\ WKDW WKH WHVW EH FRQGXFWHG DW 3D LQFKH\
VL[ GZHOOLQJ XQLWV

7KH UHYLVHG ODQJXDJH ZLOO DOVR VWDWH WKDW VDPSOLQJ
1$ SURFHGEXWHWKDW D PLQLPXP RI RQH LQ WKUHH FHQWUD (
PXVW EH WHVWHG /DQJXDJH ZLOO EH DGGHG VWDWLQJ WKDW
DW URXQJKDQJXDJH ZLOO EH DGGHG VLPLODU WR WKH ODQJX
OHDNDJWH IWHFRQGXFIMW) DWVSREHK EHWZHHQ WKH VXSSO\ RU Ul
WKH ZDOOERDUG VKDOO EH WKBSBG DQRGGRDW OHWXWORQHJIL V)
UHPRYHG WR YHULI\ SURSHU VHDOLQJ

RESIDENTIAL APPENDIX

5% +(56 SURFHGROUMAMREGAHO )LHOG 9HULILFDWLRQ DQG 'LDJC
7KH UHYLVHG ODQJXDJH ZLOO VWDWH WKDW VDPSOLQJ FDQ E
5% SURFHGXUHV ,1 VDPSOLQJ LV XVHG IRU WKLV PHDVXUH

GHILQHG DV DOO YHQWUWD WILKRHQ VERPFHWW x BHHRWHEMIKBIR ZV XS S O
YHQWLODWLRQ RU HfRDBVWKDIQ WL O WIKRHQVDPH PDNH DQG Pl
FHQWUDO YHQWLODWLRQ IDQ

5% 'LDIJQRVWLF 'XFW /HDNDJH

7KH UHYLVHG ODQJXDJH ZLOO DGG WKLY 'RAWV/HDHN BRI WKH 71
9HULILFDWLRQ DQG 'LDJQRVWLF 7HVW 3URWRFROV DQG &RPS
LQFOXGH D QHZ VXEVHFWLRQ VWDWLQJ KRZ WKH WHVW ZLOO
FXUUHQW ODQJXDJH LQ 5% 'LDJQFOVQVE B H X ¥ WU/H D WL RHQ |1
'XFWV EXW ZODQJIJMBYHWR WKDW LW DSSOLHV WR YHQWLODW
WR VSDFH FRQGLWLRQLQJ GXFW V\VWHPV DQG VSHFLI\ D WH'
IRU GXFWV VL[ RU IHZHU XQLWV DRG GX¥DNV VHQFKBY ERUH V
XQLWV

1RWH WKDW 6HFWLRQ 5% DOORZV GXF WD Q8 DWIDD W HWHWW D
DIWHU WKH ILQLVKLQJ ZDOO LV LQVWDOOHG VSDFHV EHWZHE
VKDOO EH VHDOHG VRS ODWQWHRYW BWXUQ UHIJLVWHU PXVW
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YHULI\ WKDW WKH VSDFHVY EHWZHHQ WKH UHJLVWHU ERRW DC(C
SURSHUO\ VHDOHG

2.3.3.3 Summary of Changes to the Residential and Nonresidential ACM
Reference Manuals

JRU WKH QRQUHVIHGHQMWQPID BBQXDO WKH PHDVXUH ZLOO UHT
VHFWLRQ +9$& BHFRQGDU\ 6\VWHPV B6SHFLILFDOO\ WKH S|
JXLGDQFH RQ WKH IROORZLQJ PR GWM KH QA HIPPRGY |Q)RMK W K H 1L
VSDFH FRQGLWLRQRRGAMBKWHHR XBAK®WR RU DLU VXSSO\ ZKLFK WH
EHIRUH HQWHULQJ WKH D SYOVWHAGP HQ WAK LR/BIB QRDFDAMIOB URYLGLQJ
FRQGLWLRQHG RXWGRRU DLU WR WKH EXLOGLQJ

X '"HVLIQ6SHFLILFDWLRQ 2XWGRRUS$LU 7KH YHDPQUBGIDWLR (
VR WKDW WKH YHQWLODWLRQ DLU SURYLGHG DW WKH FH
VR WKDW JLYHQ WKH OHDNDJH DOORZHG E\ WKLV PHDVX
UHTXLUHPHQW LV PHW )RU H[DPSOH DVVXPLQJ SHUFHC
ZKLEKZHOOLQJ XQLWYV QHHG FIP RI DLUIORZ VKRXOG (
DW WKH URRIWRS

x )DQ &RQVWDQWI9ROXPH 7KH VWDWLF SUHVVXUH DVVXPH
IRU D '2$6 V\VWHP 3D ZDV IRXQG WR EH KLJKHU WKDC
IRXQG ED\DHBHRFQHZ RI FHQWUDO IDQV XVHG LQ &DOLIRUQ
+RPHV &0)1+ SURMHFWYVY DYHUDJH RI FIP UHYLHZHG
7THDP 7KH 6WDWHZLGH &%$6( 7THDP XVHG D ORZHU DVVXPS
FRQVHUYDWLYH HVWLPDWH RI HRGIH R $GD YIHOPPY 7KH 6WD'
UHFRPPHQGY WKDW WKH (QHUJ\ &RPPLVVLRQ FRQVLGHU I
IRU WKLV DVVXPSWLRQ VR DV QRW WR RYHUHVWLPDWH V

6HH 6HFWIRRQVKLY UHSRUW IRU WKH GHWDLOHG SURSRVHG ULl
SHIHUHQFH ODQXDO

7KH PHDVXUH ZLOO UHTXLUH VLPLODU PRGLILFDWLRQV LQ WHK
%XLOGLQJ OHFKDQLFDO 6\VWHPYV

2.3.3.4 Summary of Changes to the Residential and  Nonresidential Compliance
Manuals
NONRESIDENTIAL COMPLIANCE MANUAL

6HFWLRQ+x+(56 9HULILERERWURWQILFDWH RI )LHOG 9HULILFDWLRC
THVWIEEH SURSRVHG UHTXLUHPHQW ZLOO H[SDHXY&EMWKH ODQJX
FXUUHQWO\ BHVWAUDLEBIYHWVHVW IRU GXFWV FDUU\LQJ FRQGLW
EXLOGLQJV XQGHU egMHRNLRAROXGHOWKH FHQWUDO YHQWLODWL

RESIDENTIAL COMPLIANCE MANUAL
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6HFWLRQxtOHDVXUHY 5HTXLULQJ +(56 )LHOG 9HUWFLFDWLRQ DC
THVWIEEH SURSRVHG UHTXLUHPHQW ZLOO H[SDXZX&EMWKH ODQJX
FXUUHQWO\ GHVFULEHVY WKH OHDNDJH WHVW IRIWBXFWYV FDUI
PXOWLIDPLO\ EXLOGLQJV XQG&WR AHFFWOXREH WKHPFHQWUDO YH
OHDNDJH WHVW

6HH 6HFWIRRQVKLY UHSRUW IRU WKH GHWDLOHG SURSRVHG Ul
&RPSOLDQFH ODQXDOV

2.3.3.5 Summary of Changes to Complia nce Documents

7KH SURSRVHG FRGH FKD g Y HFBRDROS® IPIRGAH\ G RLEQFFOK@GW © J
WKRYVIHVWHG EHORZ

7KH SURSRVHG PHDVXUH ZRXOG QHFHVVLWDWH VHYHUDO FKD
LQFOXGLQJ

X &) 5 BHYHUDO VHFWLRQV ZRXOG QHG G WK LWHHPHGW W K H
LQFOXGLEQAU ORYLQJ (TXLSPHQW DQG + $LU ORYLQJ (TXLS

X & 5 6HYHUDO VHFWLRQV ZRXOG QHHG WR UHIOHFW WKH
LQFOXGLSAU ORYLQJ (TXLSPHQW DQG + $LU ORYLQJ (TXLS

X 15&$6HYHUDO VHFWLRQV ZRNX QMK D IS SRR/ UG IIOHHTFXLUH P H
LQFOXG LARIQVWUXFW L P® GQMBS HFQWHWORQDO 7HVWLQJ

Xx 15&9 6HYHUDO VHFWLRQV ZRXOG QHHG WR UHIOHFW WKF
LQFOXGLQJ % 'XFW /HDNDJH 'LDJQRVWLF 7HVW ' $LU OR
ORYLQJ SPKIQW

X 15&& $Q\ QHZ 15&, 15&$% RU 15&9 IRUPV ZLOO QHHG WR E
LQIRUPDWLRQ RQ FHQWUDO VKDIWV UHTXLULQJ VHDOLQJ

([DPSOHV RI WKH UHYLVHG GRFXPHQWY DUH SUHVHQWHG LQ ¢
5HIXODWRU\ &RQWH[W

2.3.4.1 Existing Requirement s in the California Energy Code

7LWOH 3DUW 6HFWLRQ O SURYLGHV GKX¥MW VHDOL
UHVLGHQWLDO DQG QRQUHVLGHQWLDO EXLOGLQJV IRU GXFW®
UHTXLUHPHQW ZDV ILUVW DGGH® QB WK3IDUW YHD@ GRIQVRY SH F
PD[LPXP OHDNDJH UDWH RI SHUFHQW RI WKH QRPLQDO DLU
YHULILFDWLRQ DQG GLDJQRVWLF WHVWLQJ LQ DFFRUGDQFH
$SSHQGL[ 1$ 1% VWDWHV GXFWQEBHDMDIH QKW WIFQJ LB R ZK
LV WKH VDPH WHVW SUHVVXUH DV IRU D UHVLGHQWLDO GXFW
6HFWLRQ O LQFOXGHV OHDNDJH RI WKH HQWLUH V\VWHEF
FHQWUDO VKDIW DQG KRUL]IROOWDNO EQ\D @EWHKY QDWIKSHIER QG LW |
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,Q DGGLWLRQ WR EHLQJ OLPLWHG WR SURYLGLQJ FRQGLWLRC
V\VWHPV VHUYLQJ D VLQJOH ]RQH OHVV WKDQ VTXDUH IH
%DVHG RQ LQWHUYLHZVHUWUWKSB VA\XEWKEW PDWBHFDXVH WKH

UHVHDUFK ZDV FRQGXFWHG RQ VPDOOHU EXLOGLQJV 7KH IHL
WHVW LQ D VKDIW VHUYLQJ D ODUJHU DUHD LV GLVFXVVHG LC

$V GHVFULEHG LQ 6HFWLWQH 3DUW 6HFWLRQ P SUR
UHTXLUHPHQWY IRU VHDOL@WBPG WHNVBHRIIDILGKFMW LDO EXLOC
LQFOXGIWQYWRXOWLIDPLO\ GZHOOLQJ XQLWYV FRQQHFWHG W
7TKXV 7LWOH 3DUW LQFOXGHV UHTXLUHPHQWYV IRU GX
FRQGLWLRQHG DLU LQWHUBVYWMWRHGVENQHWI D&BPPKDW LV KH
EXW QRW YHQWLODWLRQ DLU

,Q DGGLWLRQ WR H[SDQGLQJ GXFW VHDOLQJ UHTXLUHPHQWYV
FKDQJH ZRUNV V\QHUJLVWLFDOO\ ZLWK WKH 6HFWLRQ E
YHQWLODWHRY L H WKRVH VHUYLQJ PXOWLSOH GZHOOLQJ X
YHQWLODWLRQ DLUIORELWRVHDKFK & DWO D LLLDWH HTXDO WR RU
VSHFLILHG E\ (TXBBWER®Y QRW PRUH WKDQ WZHQW\ SHUFHQW .
VSHEHG UDWH =~ $ WLIJKW H[KDXVW GXFW KHOSV PDLQWDLQ W
ZKLFK KHOSVY PDLQWDLQ EDODQFH )XUWKHUPRUH IRU VXSSC
3DUw 6HFWLRQ ELVH GRUH EKQILIRJI XQLWYV DQE8WBLHFWLR
ORULVH GZHOOLQJ XQLWYV UHTXLUH WKDW ILHOG YHULILFDWI
PHHWYV WKH VSHFLILHG UDWH 7KH SURSRVHG FRGH PHDVXUH
DLUIORZ WR UHPDLQ FORVH WR WKH VSHFLILHG UDWH

2.3.4.2 Relationshipto Requirements in Other Parts of the California Building
Code

‘KLOH WKH &DOLIRUQLD OHFKDQLFDO &RGH &0& KDV FRPSOH
VHDOLQJ LW GRHV QRW LQFOXGH GXFW OHDNDJH WHVWLQJ |
EXLOGLQJV

&0& BHFWLR®DYV UHTXLUHPHQWYV IRU GXFW FRQVWUXFWLRQ IF
HYDSRUDWLYH FRROLQJ GXFW V\VWHPV %XW WKLV VHFWLRQ
GXFWV FDUU\LQJ RQGV&¥ HPWWRRQWLRQ DIWRYLGHY ODQJXDJH
MRLQWY DQG FWIDPN HYFIBXS WHICLE MDD LQJ ODQJIXDJH DSSOLHI
YHQWLODWLRQ GXFWV LQ PXOWLIDPLO\ EXLOGLQJV

-RLQWYV DQG 6HDPV RI "XFWYV

-RLQWYV DQG VHDPV IRU GXFW V\VWHPV VKDOO FRPSO\ ZLWK
&RQGLWLRQLQJ &RQWUDFWRUUV$UDBW £ REED X BWVRKREQBWUR S W
BWDQGDHMEDO DQG )OH[LEOH -RLQWV RI GXFW V\VWHPV VKD
DLUWLJKW E\ PHDQV RI WDSHV PDVWLFV JDVNHWLQJ RU R
GXFWV VKDOO KDYH D FRQWDFW ODS RP P RIWGHWKDW R DEH
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PHFKDQLFDOO\ IDVWHQHG E\ PHDQV RRAHWD/ND VYW AWKBD QX K
VSDFHG DURXQG WKH MRLQW RU DQ HTXLYDOHQW IDVWHQL
UHLQIRUFHPHQWD CRUDDBEWREBWY DQG SOHQXWWVKDOO FRP
FRQGLWLRQV RI SULRU DSSURYDO LQ DFFRUGDQFH ZLWK Wtk
DFFRPSDQ\ WKH SURGXFW &ORVXUH V\VWHPV IRU ULJLG DL
OLVWHG LQ DFFRUGDQFH ZLWK 8/ $ &ORVXUH V\VWHPV IR
OLVWHG LQ DFFRUGDQFH ZLWK 8/ %

&0&LQFOXEHWLRQ IRU 'XFW OHDNDJH 7HVWYV ZKLFK ZDV QR'
+&'" VR GRHV QRW DESBO\UWAR LEGERHAOQWLDO GXFWZRUN )XUWKHUF

'‘XFW /HDNDJH 7HVWYV IRU 5H V'L GCHYGN+&'0@% KX [LSOCELLFQ WO
UHIHUHQFHYV 7LWOH 3DUW |IRU GXFW OHDNDJH WHVW UHT.
PXOWLIDPLO\ EXLOGLQJV E\ VWDWLQJ 326HH &DOLIRUQLD (QH!
ORULVH UHVLGHQWLDO DQG 6HFWLRQY IRU @ WIKRHUGXHW. G@HOQW
EXLOGLQJV ’

2.3.4.3 Relationship to Local, State, or Federal Laws

7TKHUH DUH QR NQRZQ UHOHYDQW ORFDO VWDWH RU IHGHUD
VXEPHDVXUHYV

2.3.4.4 Relationship to Industry Standards

60$&1% LV WKH LQGXVWHU SBDFOXHFWM PRIPQVWUXFWLRQ DQG WH
60$&1% +9%& $LU 'XFW /HDNDIHCAIBVYW LOD@ XD WHY LQ 6HFWLR
/IHDNDJH 7HVWV 3 W LV QRW UHTXLUHG WKDW GXFW V\VWHPYV
ORZHU EH WRHWMW MWEDW 3LQ ZWHIWWIDXBKHVY KIDFK LV WKH VDPH
Z F %HFDXVH FHQWUDO YHQWLODWLRQ GXFWV LQ PXOWLIDPI
SUHVVXUH RI LQFK Z F RU OHVV WKLV W\SH RI GXFWZRUN ¢
PDQXDO +RZHYHU 60%$&1% VHFASHRWUWHNNIHECGEDWRYWKH 6WDWHZLGH
WKH\ VXSSRUW OHDNDJH WHVWLQJ IRU ORZ SUHVVXUH FODVYV
2FWREHU

&RPSOLDQFH DQG (QIRUFHPHQW

KHQ GHYHORSLQJ WKLV SURSRVDO WKH 6WDWHZLGH &%$6( 7H
VWUHDPOLQH WKH FRPSOLDQFH DQG HQIRUFHPHQW SURFHVYV
PDUNHW DFWRUV ZKR DUH LQYROYHG LQ WKH SURFHVV FRXOC(
VHFWLRQ GHVFULEHV KRZ WR FRPSO\ ZLWK WKH SURSRVHG F!
FRPSOLDKQWFIHILFDWLBQ SHFRGRHIMWHQWY KRZ WKH SURSRVHG FK
LPSDFW YDULRXV PDUNHW DFWRUV

7KH DFWLYLWLHYVY WKDW QHHG WR RFMHFWXDUWK GHWF K LEKDEY B
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'"HVLIQ 3KDRHHSRMHFW WHDP LGHQWLILHYVY WKH ORFDWLRQ
VKDIWV VSHFLILHVY VHDOLQJ PDWHULDOV DQG VWUDWHIJL
VSHFLILFDWLRQV VXSSRUWLQJ D WLIJKW DLGHEDY WHKHJ 7
GHVLIQ GRFXPHQWYV GXFW VHDOLQJ VSHFLILFDWLRQV LQ
PLQLPXP VLWH FRQGLWLRQV DQG RXWOLQH RYHUVLJKW

3HUPLW $SSOLFDWKR G BRMWEW WHDP VXEPLWYV GHVLJQ G
VKRZLQJ WKH ORFDWQRQ GRD \WWHRWVURDIWY DQG VHDOLQJ P
9HULILFDWLRQ UHTXLUHPHQWY DUH LQFOXGHG LQ HQHUJ
%XLOGLQJ LQVSHFWRUV FRQILUP WKHVH HOHPHQWYV GXUI

&RQVWUXFWLBY WHVBXFWYVY DUH DVVHPEOHG VKHHW PH
DSG\ GXFW VHDODQW WR WKH VHDPV DQG MRLQWYV RI WKt
WKH VHDPV ZLWK VHDODQW RI D WKLFNQHVYV DQG ZLGWK
PDOXIDFWXUHU DQG HQVXULQJ WKDW PDQXIDFWXUHUYV
FRQGLWLRQV QLPKK DMWHPBEHUDWXUH DQG PRLVWXUH DUH

, QVSHFWLRQ7BRKDW/H RU +(56 5DWHU VKDOO SHUIRUP WKH
SUHVVXUL]DMIGRF XvAHHWQW UHVXOWYV SHU WKH UHTXLUHPH(
RI $FFHSWDQFH 9HULILFDWLRQ 15&9 15&% &) $DF8AGHYHULI
RI VKDIWV IRU WHVWLQJ )RU WKLV VDPSOH WKH YHULILE
FRQQHFWLRQ WR RU WKH RSHQLQJ WR HDFK UHJLVWHU

DLUWLJKW FRYHULQJ 7KH YHULILHU VKDOO UHPRYH WKH
FDODOLEUDWHG WHVW IDQ DQG VHDO LW WR WKH IDQ FXUE

SUHVVXUL]HG WR 3DVFDOV LQFK Z F IRU GXFWYV VF
XQLWYV DQG WR 3DVFDOV LQFKHVY Z F IRU GXFWYV V|
XQLWV D@GUWDKH IORFRUGHG $ SDVVLQJ IORZ UDWH HTX
WKH QRPLQDO IORZ UDWHU RI WKH IDQ IRU WKH WHVWHG
WKH WHVW IDQ UHLQVWDOOV WKH FHQWUDO IDQ DQG UF
PDWHULDOV IURP WKH UHJLVWHUYV
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0D U NSHOW O\V LV

YRU HDFK VXEPKHDWOWHZWGH & $SoH UIRMP PDUNHW DQDO\VLV ZL'
JRDOV RI LGHQWLI\LQJ FXUUHQW WHFKQRORJ\ DYDLODELOLW!
PDUNHW WV MEKBEV HGHRZ WKH SURSRVPADB\\WEDEWDWIGH PDUNHW
JHQHUDO DV ZHOO DV LQG L LREXAIDWR R UWNDKWK HDEFRVAR DE R X W W K
LQFUHPHQWDO FRVW RI FRPSO\LQJ ZVWKP\W WHH \B IRR SPROVUHNGH W H\DL
PHDVXUH DS STHUHBHI@OUMLHG WKURXJK UHVHDUFK DQG RXWU
LQFOXOGNIQILW\ SURQHDP\\&RPHALVVLR® YDUDURXY LQGXVWU\ DF
DGGLWLRQ WR FRQGXFWLQJ SHUVRQDOL]JHG RXWUHDFK WKH
FXUUHQW PDUNHW VWUXFWXUH DQG SRWHQWLDO PDUNHW ED
PHHWLQJ WKDW WKH 6WDWHZLGH &$6( 7 HDRHKIHOLO/ FQ VIXFIKY G
VWDNHKROGHU PHHWLQJ VFKHGXOHG IRU 0DUFK 7KH 6
KHOG PHHWLQJV ZLWK YDULRXV LQGXVWU\ VWDNHKROGHUV I

6 XEPHDVXUH $ (59 +59

ODUNGHWUXFWXUH

7KH PDUNHW FDQ PHHW WHWHPHORBRVRIG WKIX PHDVXUH DQG
PXOWLIDPLO\ SURMHFWY KDYH DOUHDG\ LQVWDOOHG +59V RU
FRQWUDFWRUV DQG GHYHORSHUV LQ FRQVXOWDWLRQ ZLWK |
ZKHWKHU WKH\ ZLOO XVH (59V RIDWIiRQ RW DIVRMIKHUQY HRQMKL ¢
)RU SURMHFWV ZKHUH (59V RU +59V DUH XVHG PHFKDQLFDO |
+59 DSSURBRWK WKH RYHUDOO VWUDWHJ\ VXFK DV XQLWDU\
SHU GZHOOLQJ XQLW RU D FHQWQD® W \\DW HFH © B UD\L. Q\IK P X \DH\
VSHFLILF HTXLSPHQW 9DULRXV PDQXIDFWXUHUV RU FRPPHUF
HTXLSPHQW SURGXFH +59 DQG (59 SURGXFWV H J $OGHV %
6ZHJRQ *UHHQXHFNLQYG PRUH DQG UDWH WKHPLHRQFUHORD HL
FHUWLILHG ODERUDWRU\

THFKQDHADOLELODWNHW $YDLODELOLW\ DQG &XUUHQW 3U

3.1.2.1 Current practices

:KLOH QRW D FRPPRQ SUDFWLFH DOO W\SHV RI PXOWLIDPLO\
+59V %DVHG RQ LOWHUYLHZY¥LMRQ GXR®HDMWHUY DQG PHFKD
HQJLQHHUV IRU WKH 7LWOH 3DUW S5HVLGHQWLDO ,QGHF
5HSRUW (59V DQG +59V ZHUH QRW VWDQGDUG SUDFWLFH DW
VRPHWLPHV XVHG LQ PXOSWWUWREXREBPUWRVMABRMKLIK HQHUJ\ HI
JRDOV 9DULRXV W\SHV RI (59V DQG +59V DUH DYDLODEOH IR
SURMBBWVYQJHU DQG *RHEHYV
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,QWHUYLHZHHY DOVR UHSRUWHG WR WKH 6WDWHIZLGH &$6( 7}
LQVWDOOLQJ (59V RU +59V WR PHHW WKH UHTXLUHPHQWYV RI

7KLV UHTXLUHPHQW LV XQLTXH WR 6DQ JUDQFLVFR DQG U
GZHOOLQJ XQLW YHQW L OPPQ\CL\RYQH QR MUL OLD MV L RHQ KIDDB@R W EH XV F
ILOWUDWLRQ LQ DUHDV RI WKH F&IM) ZUWRFK VAR DR E DM QW HQW
3XEOLF +HDOWK Q G

%DVHG RQ D VXUYH\ RI SODQV IRU PXOWLIDPLO\ SURMHFWYV
OXOWLIDPLO\ 1HZ +RFBSH\RJYMA+RQHVKLSKNRMHFW ZKLFK ZDV V
6DQ JUDQFLVFR $UWLFOH VKRZHG XQLWDU\ (59V LQ WKH E>
RI  PXOWLIDPLO\ EXLOGLQJY FRQVWUXFWHG VLQFH (YHLU
WKUHH EXLOGLQJV KPRYH PRLOSHLRQ&DYV DQ (59 DOO RI ZKLFK
HTXLSPHQW 6HYHUDO PDQXIDFWXUHUV VHOO (59 DQG +59 HT
DERXW +59V DQG (59V LQ WKH +9, GDWDEDVH D PXFK VPDC
DQ RSWLRQ WR XVH 0(59 DWHKINGHWELREQ 7HOHP FRQGXFWHG L«
UHVHDUFK WR LGHQWLI\ +59 DQG (59 SURGXFWV WKDW FRXOG
0(59 ILOWUDRQ®RIQ/WYV H[DPSWHY] RR) SURGXFWV ZLWK 0(59
WKDW FRXOG SURYLGH XQLWDU\ LQGLYLGXDO GZHOOLQJ XQlL
UDQJHV HJ IURP FIPVMRYGWRY WRIW FHRGREBRPKH | W
XQLWYV RRQOWKHDPLO\ SURWRW\SH EXLOGLQJVY 6RPH RI WKH H
VHUYH RQH RU PXOWLSOH XQLWYV
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7DEOH([DPSOH 3URGXFWYV RI +59V DQG (59V ZLWK 0(59 RU +
2SWLRQV

6HQVLE
. 3URGXFW )ORZUL EHFRYF %\SDV
ODQXIDFV 3URG: 1 ppy FIP ERWCIILELH ILowr
DW
:gg%bPD‘+59 + 5+ OS5 WR FIP 1R
(92 DW
9HQPDU  +59 (T8 | 44 b 1R
3DQDVRC oW
3DQDVRQ (59 ,QWHOOL 2| 1R
+(52 + DW
)DQWHFK +59  )UHVK $L b 1R
$SSOLDQ

“HKQGHU +59 4 DW | ORGXO]

FIP %\SDV
) DW ORGXOI
=HKQGHU (59 4 FIP %\SDV

D 6HQVLEOH UHFRYHU\ HIILFLHQF\ WHVWHG DW VXSSO\ DLU WHPSHUDW?
E 6XSSO\ DLU WHPSHUDWXUH QRW IRXQG

BRXUFHV =HKQGHU $PHULFDQ $OGHYV 9HQPDU 3DQDVRQLF
BWDWHZLGH &$6( 7HDP DOVR FDOOH Gl R \DSHRIWLLYRHD P D QUQ DRRWPYDUMLLRQ & R\
RQ FDOOV ZLWK PDQXIDFWXUHUV VDOHV UHSUHVHQWDWLYH RU SULFHV IR
5DGRQ 'LVWULEXWRUYV

,Q DGGLWLRQ WR WKH XQLWDU\ (59 DQG +59 HTXLSPHQW VKR
DOVRDIOQV@DUJHU (59 RU +59 HTXLSPHQW WR ADHEWHH PXOWLSC
SURYLGHV DQ RYHUYLHZ RI (59DM@GE WIERY WUIDHUHDM HRQV IRU |
DSSURDBFKHG RQ LQWHUYLHZV ZLWK WKUHH VXEMHFW PDWWH !

2 &RVW LQFOXGHV IRU (59 DQG IRU D 0(59 ILOWHU UHSODFHPHQW
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7TDEOH2YHUYLHZ RI +59 DQG (59 6WUDWHJILHYV IRU OXOWLIDPLC

$SSURD '"HVFULSWLRQ 3UR &RQ

8QLWDL 2QH (59 RU +59 6LPSOH VWUD ORUH H[WHUL
SURYLGHG SHU GRHV QRW UH SHQHWUDWLR

XQLW FHQWUDO YHC XQLWV WR PD
GXFWV RU ILUDFFHVVLELOL
GDPSHUYV HTXLSPHQW L

GLIILFXOW

&HQWUI (59 V RU +59 V 5HGXFHV WKH ORUH SHQHWL
ORFDWHG RQ W Rl SHQHWUDW EHWZHHQ XQl
VHUYHV PXOWLS¢ W\SLFDOO\ GF UHTXLUH ILUF
XQLWYV VXFK D\ UHTXLUH SHQ GDPSHUV FD(
FROXPQ RI XQL\ RQ WKH IDoDC PRUH FRPSOL
ORFDWHG WKUR SURYLGHV VR GHVLJQ
EXLOGLQJ DQG HFRQRPLHV R
FOXVWHU RI GZ IRU E\S DQVWVIX

$V DQRWKHU GHVLJQ FRQVLGHUDWLRQ SURMHFW WHDPV FRX
ILOWUDWLRQ RU DQ (59 RU +59 ZI@VKQ B RZH5HY 0 (192D WIHVUK DQ

7KH SURSRVHG UHTXLUHPHQW SURYLGHV IOH[LELOLW\ DQG D!
(59 RU +59 VROXWLRQ WKDW ZRUNV EHVW IRU WKHLU SURMHF
FHQWUDOL]J]HG RU KRUL]JRQWDO FHQWUDOL]HIGCODMU® WV ORR@RR
ZLWK D VO/RQK ILOWHU

3.1.2.2 Sensible Recovery of Available Products

7TKH 6 WDWHZLGH &%$6( 7THDP DOVR DQDO)IH&EWBLHE OYBO%HAV RI +5
JLIXUHLQ WKH +9, GDWDEDVH DQG IRXQG WKDW WKH PDMRUL
GDWDEDVH PHW RU H[FHHGHG DQ 65( RI SHUFHQW DV VKRZ
RI WKIH'VKHG OLQH LQ WKH ILIXUHV EHORZ
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J)LIXUH %R[SORW RI VHQVLEOH UHFRYHU\ HIILFLH@RFP RI (59V I
IURP WKH +9, &HUWLILHG 3URGXFWYV GDWDEDVH

6RXUBKHHDWHG E\ 6WDWHZLGH &$6( 74+RPH XOH@W LEMMNI. QW R B

7KH IROORZLQJ GDWD ZDV FRPSLOHG E\ WKHHDRRQ U HY KGIIBD@W L
UHFRYHU\ YHQWLODWLRQ SURSRVDO IRU QRQUHVLGHQWLDO [
VHQVLEOH UHFRYHU\ HIIHFWLYHQHVV IRU +59 DQG (59 V\VWHI
+HDWLQJ DQG 5HIULJHUDWLQJ ,QVWLWXWH $+5, GDWDEDVH
3URGXFWV WKDW ZRXOG VHUYH DV D FHQWUDO (59 RU +59 IR
OLVWHG LQ $+5, 6HGQIVILEFQH®HARMHUY WR UHFRYHUNKHIHFWL
HQWLUH ( +59 SURGXFW KHDW UHFRYHU\ FRUH DQG IDQ ZKL
HITHEWLYHQHYY WR WKH UHFRYHU\ HIILELHQF\ Rl RQO\ WKH U
&$6( 7THDP GLG QRW ILQG D TXDQWLWDWLYH FRPSDULVRQ RI €
HITHEWMYHBXW SURSRVHV WR XVH WKH VDPH PLQLPXP YDOXH
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PDUNHW DYDLODELOLW\ GDWD LQ WKH ILJXUH EHORZ PRVW (
SURSRVHG SUHVFULSWLYH UHTXLUHPHQW RI SHUFHQW QHW

J)LIXUH 1HW 6HQVLEOH 5HFRYHU\ (I ITHFWLYHQHVYV RI ( +59V LQ
&RXUWHV\ 5HG &DU $QDO\WLFV

3.1.2.3 Fan Efficacy Requirements

7KH 6WDWHZ LGB RSA[RSRVHY IDQ HIILFBPFLWK DXEBHRAHQWIM QJ

UHTXLUHPHQW LQ W KKH BQU® DFHBAMMNIMWWAHRSDWPRUH OHQLHQW DC
PDQGDWRU\ UHTXLUHPHQWYV

OLQLPXP IDQ HIILFDF\ UHTXLUHPHQWY IRU XQLWDU\ (59V +59V
LQ WKH SUHVFULSWLYH SDWK DQG * FIP IRU PDQGDWRU\ Ul
(50V D@69V $V VKRDEQAKMERYH PRVW (59V DQG +59V ZLWK 0
ILOWUDWLRQ PHHW WKH SUHVFULSWLYH PLQLPXP C FIP  $
(59V DQG +59V LQ WKH +9, GDWDEDVH PHHW WKH PDQGDWRU\
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J)LIXUH )DQ (IILFDFS5®RV DQG (59V LQ +9, 'DWDEDVH

JRU FHQWUDO (59V +59V WKH IDQ HIILFDF\ UHTXLXXBPHQW ZR.
LQ 7TLWOH 3DUW O6HFWLRQ F

ODUNHW ,PSDFWV DQG (FRQRPLF $VVHVVPHQWYV

'XULQJ WKH ODUFPKXOWLI|B®LVONDNHKRIOWHYJ WKH 6WDWHZLGH
7HDP DVNHG SDUWLFLSDQWY KRZ WKH\ ZRXOG OLNHO\ PHHW
FOLPDWH JRQHV DIIHFWHG E\ WKLV SURSRVDO WKURXJK LQV\
FHQWUDO ( +59V VHUYLQJ PXOWLSI®GINGEHWEHQJ XQLWYV RU
FRPSDUWPHQWDOL]DWLRQ UHTXLUHPHQW WKDW LV WKH FXUU
LQ 7LWOH 3DUW 6L[ RI WKH WZHOYH UHVSRQGHQWV U
(59V W\SLFDOO\ XQLWBWH LRX OMMLEBIRL OH YHIRRHAWMYBQG V
UHVSRQGHQWY UHSRUWHG WKH\ ZRXOG XVH +59V RU (59V W\
SURMHFWV ZLWK FRPPRQ FRUULGRUV 7KH UHRDOLH) GRG IRIXUR
RI HOHYHQ IRU EXLOGLQJV ZLWK FRPPRQ FRUULGRUV UHSRU
FRPSDUWPHQWDOL]DWLRQ 7KHVH UHVSRQVHV WKRXJK D VP
PDUNHW PD\ YLHZ ( +59V DV URXJKO\ WKH VDPH RU OHVV RQH
FRPSDUWPHQWDOL]DWLRQ

3.1.3.1 Impact on Builders

%XLOGHUYV ZLOO QHHG WR LQFRUSRUWWHLGBDPROWBSIDHI®L SRH
WKH FOLPDWH JRQHV DIIHFWHG E\ WKL VDSUSCERV([®O DIXG UH DL
+59 SURGXFWV WKDW EXLOGHUV FDQ FKRRVH IURP %XLOGHU
SURMHFWYV ZLWK FRPPRQ FRUULGRUVWWMODGY RBKFESBVH WR L
HTXLSPHQW %HFDXVH WKH LQGXVWU\ KDV EHHQ LQVWDOOLQ
SURMHFWY RU DV RQH VROXWLRQ WR PHHWLQJ 6DQ )UDQFLVF
HILVW WKDW VKRZ (59V DQG +59V LQ PXOWWDRPHUDBD\DEMXL 6Q HYJ
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FRQVXOWDQWY DQG PHFKDQLFDO HQJLQHHUV ZKR FDQ VXSSR
LGHQWLI\LQJ VROXWLRQV WR WKHLU LQGLYLGXDO SURMHEW ¢
DORQJ ZLWK FRPSOLDQFH LPSURYHPHQW FRD WD\ Z WO SUR

3.1.3.2 Impact on Building Designers and Energy Consultants

%XLOGLQJ GHVLIJQHUV DQG HQHUJ\ FRQVXOWDQWY ZLOO QHH
IRU PXOWLIDPLO\ SURMHFWYV LQ FOLPDWH JRQHV LQ ZKLFK Wt
DERYH WXWHKRBVH EHWZHHQ YDULRXV VWUDWHJILHVY LQFOXG
VHUYLQJ LQGLYLGXDO GZHOOLQJ XQLWV ZLWK 0(59 ILOWUD
HJ 0(59 ZLWOKLORY 0@G9 ILOWHU DQG FHQWUDOL]JHG HTX

ILOWUDWISFO/ D Q®VLIQHUYV ZLOO QHHG WR FRQVLGHU VSHF
LQFOXGLQJ WKH QHFHVVDU\ ZDOO SHQHWUDWLRQV IRU HDFK
FRVWY FRGH OLPLWDWLRQV WKDW VSHFELI\ PLQLPXP GLVWDQ
RXWOHWYV VWH@EDPBHQLPSDFWV

3.1.3.3 Impact on Occupational Safety and Health

7/KH SURSRVHG PORNWBEYH RDLVOIJQLILFDQW LPSDFW RQ RFFXSDW
KHDOWK

3.1.3.4 Impact on Building Owners an d Occupants

2ZQHUV ZLOO QHHG WR HQVXUH WKDW W KHG(5RQH5® XHETDQLIS P H G
UHJXODU UHSODFHPHQW RI ILOWHSDNUW FRODLOW PQDOBH AR QW
ZLOO PRVW OLNHO\ SURYLGH PDLQWHQDQFH 7KH RZQHU FRX:
FRQGRPLQLXP RZQHUV IRU WKH ILOWHU UH 80 DRFFIHPBHQIW WHE N
YHQWLODWLRQ VI\VWHPV WKDW GR QRW LQFOXGH KHDW RU HC
XVH 0(59 ILOWUDWLRQ VR ZRXOG DOVR QHHG WR EH UHSOL
&$6( 7THDP GRHV QRW DQWLFLSDWH D VLIRLMRBEQREZQQBEUHRAC
WKH SURSRVHG PHDVXUH FRPSDUHG WR H[LVWLQJ UHTXLUHPI

7KLY PHDVXUH ZLOO SURYLGH LPSURYHG RFFXSDQW WKHUPD
EDODQFHG YHQWLODWLRQ VWUDWHILHY WKDW SURYLGH XQFI

3.1.3.5 Impact on Building Component R etailers

JRU (59V +59V WKH 3UHWDLOHU" ZRXOG PRVW RIWHQ EH +9%&
VHOO +9%$& HTXLSPHQW IRU PXOWLSOH PDQXIDFWXUHUV $ VH
EUDQGYV RI HTXLSPHQW ZRXWG& EEFEX W RDMOPERFHHWH IRU EXVLQ]
VXSSOLHUV ZKLFK UHVXOWYV LQ GLVFRXQWHG SULFHV IRU OD
$PD]JRQ FRP DO® BERRUWNMU UHWDLOHUV VXFK DV +RPH "HSRW
+59 HTXLSPHQW

+9%& GLVWULEXWRUV DUH OLNHO\ WR XH EH ABOXOVIK VR O WHKILLIMWK H L
PHDVXUH 'LVAMUWOEXWROVPRUH (59V DQG +59V EXW OHVV HTX
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RWKHU EDODQFHG YHQWLODWLRQ VI\VWHPV LQFOXGLQJ VHSD
EHFDXVH WKH SULFH RI (59 DQG +59 HTXLSPNGQWDUIMWIHIKHU W
HIKDXVW DQG VXSSO\ IDQV VDOHV UHYHQXHV VKRXOG EH KL.

3.1.3.6 Impact on Building Inspectors

7KH WRWDO DPRXQW RI WLPH QHHGHG WR YHULI\ WKH YHQWL
WKH VDPHQRZWRHMVKLY PHDVXUH 'XULQJ WKH SEXNPQGWLRISOLF
GHSDUWPHQW SODQV H[DPLQHUV ZLOO QHHG WR FRQILUP WK
IRU SURMHFWYV ZKHUH LW LV UHTXLUHG L H IRU PXOWLIDPL!
YHQWLODWLRQ SDWK LQ &DOLIRUQLD &O L PIDQMH WEIRIDWM W K H 5
RU (59 HTXLSPHQW VSHFLILHG PHHWV WKH PLQLPR®®HQVLEO
IDQ HIILFDF\ LI IROORZLQJ WXULYUHVEM LLONVISHF \S DRVK SKDVH
5DWHU RU $77 ZLOO YHULI\ WKDW WKH +58 RGR F5OP H DX\ S\PHD W
PRGHO QXPEHU DQG FKHFN WKDW LW PHHWYV WKH SUHVFULS\
UHFRYHU\ DQG IDQ HIILFDF\

+RZHYHU XQGHU WKH EDVH FDVH D EXLOGLQJ LQVSHFWRU Z
YHQWLODWLRQ VI\VWHP PHHWVVWWIOH) GDUGWGHILQBWURQ RI EL
YHQWLODWLRQ

%HFDXVH D EXLOGLQJ LQVSHFWRU ZRXOG EH LGHQWLI\LQJ Gl
VI\VWHP IRU WKH SURSRVHG PHDVXUH FRPSDUHG ZLWK WKH E
HQIRUFHPHQW WLPH VKRXOG EH URXJKO\ HTXDO

3.1.3.7 Impact on Statewide Employment

7KH SURSRVHG PHDVXUH LV QRW H[SHFWHG WR KDYH D VLJQL
,QVWHDG RI LQVWDOOLQJ D GLITHUHQW W\SH RI EDODQFHG V\
(59 RU +59 /DERU KRXUV P®HN AWHLWHD GHH RIQGLQJ RQ WKH EDC
VI\VWHP LQVWDOOHG LQ WKH EDVH FDVH DQG WKH (59 RU +59
SURSRVHG FDVH ,Q JHQHUDO EHFDXVH ERWK WKH EDVH FDV
VXSSO\ DQG H[KDXVW DLUIORZV WRRIDDQJHDNMERQLLVFQRW GI\[SH

(FRQRPLF ,PSDFWYV

7KH 6 WDWHZLGH &%$6( 7THDP GRHV QRW DQWLFLSDWH D VLJQLI
WKLY SURSRVDO DV WKH SURSRVDO UHFRPPHQGV VZLWFKLQ.
ZLWKRXW KHDW RU HQHUJ\ UHRBYHIHUWRJUR R YAWWKHKHL/W | R
6WDWHZLGH &%$6( 7THDP DQWLFLSDWHYV QR VLJQLILFDQW FKDQ
EXVLQHVVHV

3.1.4.1 Creation or Elimination of Jobs
7TKHUH LV QR H[SHFWHG FKDQJH
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3.1.4.2 Creation or Elimination of Businesses in California
7TKHUH LVHFRVH[EBE FKDQJH

3.1.4.3 Competitive Advantages or Disadvantages for Businesses in California
7TKHUH LV QR H[SHFWHG FKDQJH

3.1.4.4 Increase or Decrease of Investments in the State of California
7TKHUH LV QR H[SHFWHG FKDQJH

3.1.4.5 Effects on the State General Fund, State Special Fun  ds, and Local
Governments

7TKHUH LV QR H[SHFWHG FKDQJH

3.1.4.6 Impacts on Specific Persons
7TKHUH LV QR H[SHFWHG FKDQJH

6 XEPHDVXUH % .LWFKHQ ([KDXVW OLQLPXP &DSW)>

ODUNHW 6WUXFWXUH

'"HSHQGLQJ RQ WKH VL]H DQG W\SH RI SURMHFW NLWFKHQ HJ[!
HTXLSPHQW PD\ EH VHOHFWHG E\ WKH DUFKLWHFW PHFKDQLI
FRQVXOWDQW LQ WKH FDVH RI B®IDAGE® SSURWHAWY WEGE GHEHJ
PHFKDQLADODFRY\RU PD\ PDNH WKH VHOHFWLRQ :KHWKHU WKF
WKH ZzDOO RU WR D FRPPRQ VKDIW ZLOO QRW OLNHO\ DIIHFW

ODQXIDFWXUHUYVY KDYH SURGXFWY UDWHG LQ D FHUWLILHG OC
DLUIORZ DQGHVYRXWRG XFWYVY KDYH EHHQ WHVWHG IRU FDSWXUFE
QRW EHJXQ SURYLGLQJ OLVWLQJV DV RI )HEUXDU\ 7KH
HITLFLHQF\ ZLOO QRWIRFGMU X3WULW JRHV LQWR HIIHFW JLY
WZR \ WOMR UHVSRQG WR WKH GHPDQGV RI WKHLU FXVWRPHUYV

7KH SURSRVHG UHTXLUHPHQW IRU PLQLPXP UDQJH KRRG DLU|
VLPXODWLRQV DQG FDSWXUH HIILFLHQF\ PHDVXUHPHQWYV XV
UDWLQJ PHWKRG WKDQ $670 WP IQIGDAIFDWH D FDSWXUH HIIL
OHDVW SHUFHQW LV QHHGHG WR PDLQWDLQ DF FRHEMWHLEWR C
GHFUHDVH PDUNHW EXUGHQ WKH 6WDWHZLGH &$6( 7HDP IRX
D FDSWXUH HIILFLHQF\ RI RIMDUFRIQWNNKWRRIK DKOLEEK ZDV DE
,Q DGGLWLRQ PDUNHW GDWD LQGLFDWHVY WKDW WKH PDMRUL
GLVFKDUJH DQG PDQ\ ZLWK KRUL]JRQWDO GLVFKDUJH KDYH DC
LQGLFDWLQJ WKDW WKH PDUNNW HBWIUWHSSHG WR PHHW WK

THFKQLFDO )HDVLELOLW\ ODUNHW $YDLODELOLW\ DQG &
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3.2.2.1 Industry Standard Practice

$V GHVFULEHG LQ WKLV VXEVHFWLRQ W\SLFDO LQGXVWU\ SU
HDFK GZHO@HQWKIQUWYVLQJ D UDQJHRKRR® RRIXXVH[XIDEVW IDQ

JRU SURGXFWV WKDW XVH D UDQJH KRRG SURGXFWV WKDW F
UHTXLUHPHQWY PXVW KDYH DQ DLUIORZ RI DW OHDVW FIP
VRXQOWLQJ SURGXFWYV PHHWLQJ WKBV I WHBIHFLEIGFDWLRQV [

7R GDWH QR NLWFKHQ UDQJH KRRG SURGXFWYV DUH OLVWHG
ODERUDWRU\ DW 7H[DV $ 0 8QLYHUVLW\ KDV EHHQ DSSO\LQJ \
DQG WKH +9, PHPEHUVKLS KDYH DSSURYHG +9, SXEOLFDWLRQ
GHWDLOHG ODERUDWRU\ WHVW SURFHGXUHV WR LPSURYH FR

EHHQ SXEOLVKHG EXW DV RI $SULO KDV QRW EHHQ SXEOL
WR EHJLQ OLVWLQJ FDSWXUH HIILFLHQFLHV LQ ZFDNMWRAEEWH\ULQ |
2FWREHU 7TKXV FDSWXUH HIILFLHQF\ GDWD ZLOO EH DYDI

3bUW FRGH JRHV LQWR HIIHFW

7KH SURSRVHG DOWHUQDWLYH RSWLRQ IRU UDQJH KRRGV ED

UHTXLUH DGGLWLRQDO WHV®DRQYDRDVOILYDURDG\ LIQFGEGHYV D

PHDVXUHPHQWY IRU SURGXFWV DW WKH SURSRVHG PLQLPXP "

$ UHYLHZ Rl SURGXFWV FXUUHQWO\ OLVWHG E\ +9, DQG LQFO

(IILFLHQF\ 5HIJXODWLRQV 7LWIODH)FH QRIGAUKQFN GDS\SBED VH 6\V

0$('%6 VKRZV WKHUH DUH PDQ\ SURGXFWV FDSDEOH RI GHOI
L Q F RHNV

$V IXUWKHU PDUNHW DQDO\VLVY WKH 6WDWHZLGH &$6( 7HDP |
PXOWLIDPLO\ SURMHFWYV LQ WSKIRJUDWR7KHWHO0QIYRMHFWYV ZHL
SHUPLWWHG XQGHU RU 7LWOH 3DUW ZKLFK GLG Q
UHTXLUHPHQWYV LQ $6+5%$( 6WDQGDUG (OHYHQ SURMHFWYV
RI WKHLU NLWFKHQ H[KDXVW VIWWHWDWHI\ %DVHG RQ WKLV UHY

x $OPRVW DOO WHQ RI HOHYHQ H[KDXVWHG NLWFKHQ SRO
SULPDU\ VWUDWHJ\ IRU WKH SURMHFWYVY WKDW YHQWHG W
L H HDFK XQLWYV NLWFKHQ ZzDV YHQWHG VHSDUDWHO\
SURMHFPHRWHID O NLWFKHQ H[KDXVW L H NLWFKHQ H[KLI
XQLWYV DUH FRPELQHG LQWR RQH YHUWLFDO GXFW WKDW
SURSRVHG UHTXLUHPHQW HLWKHU XQLWDU\ RU FHQWUD((

X ORVW SURMHFWYV KGRSO RW RBFKDRQLFDO SODQV DYDLODE
GLG QRW VSHFLI\ WKH NLWFKHQ YHQWLODWLRQ HTXLSPH
SURMHFWY WKDW GLG WKH 6WDWHZLGH &%$6( 7THDP IRXQC

R 7ZR SURMHFWY XVHG D UDQJH KRRG H[KDXVWHG WR \
FRSO\ ZLWK WKH SURSRVHG UHTXLUHPHQW
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R 7ZR SURMHFWYV GLG QRW XVH D UDQJH KRRG IRU NLW
VSHFLILHG D EDWK IDQ RSHUDWLQJ FRQWLQXRXVO\ :
DSSHDUHG WR PHHW WKH $6+5%$( 6WDQGDUG GHILC
NLWFKK®GZRRPSO\ ZLWK WKH SURSRVHG UHTXLUHPH
QRW QRW FRPSOLDQW

R2QH SURMHFW XVHG D UHFLUFXODWLQJ UDQJH KRRG
SURSRVHG UHTXLUHPHQW

%YHFDXVH WKH SURMHFWY UHYLHZHG ZHUH SHUPLWWHG XQGH
7TLWOH 3DUW WKH 6WDWHZLGH &%$6( 7THDP FDQQRW WHOO
SUDFWLFHYVY ZLOO FKDQJH QRZ WKDW WKH 7TLWOH 3DUW
DUH LQ HIIHFW

%DVHG RQ D VXUYH\ RI PXOWLIDPLO\ XL WIVQIF® EXLOGLQ.
(YHUJUHHQ (FRQRPLFV IRXQG WKH IROORZLQJ

X KDG UDQJH KRRGV WKDW YHQWHG WR WKH RXWGRRUYV
Xx TKUHH KDG UHFLUFXODWLQJ UDQJH KRRGYV
X KDG QR PHFKDQLFDO H[KDXVW RSHUDEOH ZLQGR2ZYV

3.2.2.2 Capture Efficiency Results for a Sample of Range Hoods

%HFDXDIBWXUH HIILFLHQF\ UHVXOWY DUH QRW DYDLODEOH IU
6WDWHZLGH &%$6( 7THDP FRQWUDFWHG ZLWK D UDQJH KRRG WH
FDSWXUH HIILFLHQF\ IRU D VDPSOH RI UDQJH KRRG SURGXFW
DQDOU\WIR LQYHVWLIJDWH GHJUDGDWLRQ IDFWRUV IRU UDQJH
HIILFLHQF\ GURSVY RYHU WLPH +RZHYHU UDQJH KRRG GHJUD
EXLOG XS ZHDU DQG WHDU RU RWKHU IDFWRUV )LYH XQGHU
RI KW ZRXOG EH LQVWDOOHG LQ PXOWLIDPLO\ EXLOGLQJV ZF
ZKLFK ZHUH PLFURZDYH UDQJH KRRG FRPELQDWLRQV 275V

ZHUH IURP ILYH GLITHUHQW PDQXIDFWXUHUV 8QGHUFRXQWHL
KHLIKW LQFKHV DERYH WKH FRRNWRS VXUIDFH DQG PLFURZ
WHVWHG DW D KHLJKW RI LQFKHV ZKLFK LV W\SLFDO IRU W
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J)LIXUH &DSWXUH HIILFLHQFLHYV RI HI[DPSOH XQGHUFDELQHW L
KRGV

JLIXUWKRZV FDSWXUH HIILFLHQF\ DQG DLUIORZ UHVXOWV IRL
SUHVVXUHV LQFKHV Z F DIK® ORZKWFKWNWWDIVEF SUHVVXUH

ZF LV XVHG IRU KLJK VSHHG UDWLQJV DQG WKH KLJKHU VW
D PRUH DFFXUDWH UHSUHVHQWDWLRQ RI LQVWDOOHG FRQGL
OLVW WKHLU SURGXFMW XWXDIQBHU SUBFKNNY Z F EXW WKH \
SURGXFWYV RQO\ KDYH DLUIORZ OLVWLQJV DW LQFKHV Z F

VHOHFWHG UDQJH KRRG SURGXFWV IRU WHVWLQJ DQG UHTXH
DLUIORZ UHVXOWYVY IURP SUKYBSBXWWAEDWRQODWRQHHE\ ¥ IRU |
SUHVVXUHV 7KH 6WDWHZLGH &$6( 7THDP XVHG VHFRQG RUGH!
GHYHORS WKH IDQ FXUYH HTXDWLRQV ZKLFK ZHUH WKHQ VRO
SUHVVXUH )XUWKHU LQIRUPDWLIRWK R @ MSKWX P HWHK RGRER F\ W
SURYLGHG LQ $SSHQGL[, DQG HSE® QEHNVXOWY DUH VKRZQ LQ

7KH 6WDWHZLGH &%$6( 7THDPXODLWHG YDQMHWR WKH FDSWXUH

HIITLFLHQF\ DQG DLUIORZ UHVXOWY DQG IRXQG WKDW D FDSW.
DQ DLUIORZ VOLJKWO\ JUHDWHU WKDQ FIP 2QH SURGXFW
HITLFLHQFLHY UHODWLYH WR DLUIORZ ZKLEKKJKRXOL B DONRZ W K
QHHGHG WR REWDLQ FDSWXUH HIILFLHQF\ 275 PD\ EH SHL
275V PD\ KDYH ORZHU FDSWXUH HIILFLHQFLHV WKDQ XQGHUF|
FXUUHQWO\ QRW HQRXJK GDWD WR VKRZ WKVV X EWAOROXMWM W K F
LQFUHDVHV WR EXW WKH WUHQGOLQH LV QRW DIIHFWHG V
HIITLFLHQF\ RI FRUUHVSRQGLQJ VOLJKWO\ PRUH FORVHO\ W

3.2.2.3 Market Availability of Products Meeting Compliance Path 2 (Minimum
Airflow)
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SUHYLRXV UHQBBXBMHG-RVLQJ WHKWRBRO ORKW W/@WWLQJ UDWKH
$670 6WDQGDUG (VKRZV WKDW FDSWXUH HIILFLHQF\ JHQHUDO
DLUIORZ $V GHVFULEHGDE®R 6H FO/ DRRUDWRU\ WHVWLQJ KDV V
FDSWXUH HIILFLHQF\ RI SHUFHQW PD\ URXJKO\ EH HTXLYDO
&RQVHTXHQWO\ WKH 6WDWHZLGH &%$6( 7THDP XVHG PDUNHW D
DYDLODELOLW\ RI DUBRBOHFIVRIZDW KO BRQVW FIP

7KH IROORZLQJ WDEOHV VKRZ UHVXOWYV EDVHG RQ +9, GDWDE
UDQJH KRRG SURGXFWV PRVW OLNHO\ WR EH XVHG LQ D PXOV
7HDP ILOWHUHG WKH +9, GDW D EH WH WRHG SIMVR ®XFW B \WLKEDSW B M
OHDVW LQFKHV Z F ZHUH HLWKHU D PLFURZDYH RU XQGH!
GXFWLQJ VLIHWAFK IEW®RFK LQFK ELQFKLRFKLDPHWHU URXQG
RU VTXDUH GXEWERY GRORHWH W TURXBGEXFWLQJ ,Q DGGLWI
DQDO\]LQJ WKH +9, GDWDEDVH WKH 6WDWHZLGH &$6( 7THDP D
ZLWK QHDUO\ LGHQWLFDO PRGHO QXPEHUV DQG SHUIRUPDQF
E\ RQO\ DHVWKHWLF FKDUDFEBVHGWLE \X QIKK DAH WRORIUP R G t
QXPEHU OHWWHUV 5DQJH KRRG SURGXFWV ZKLFK ZHUH QRW
VXEFDWHJRU\ HJ PLFURZDYH UDQJH KRRG XQGHUFDELQHMW
GDWDEDVH ZHUH H[FOXGHG IURP WKH DQDO\VLYV

7DEOBIQGDEOWKRZ SURGXFWV LQ WKH +9, GDWDEDVH WKDW KI
UDWLQJ Rl  VRWPWMFIBUHVVXUH RI LQFKHV Z F RU KLJKHL
PDQXIDFWXUHUV WKHUH ZDV DW OHDVW RQH SURGXFW WKDW
UHTXLUHPHQW $ERXW SHUFHQW SHUFHQW RI PLFURZDYH D
ZLWK KRUL]R QWD®PGCEHAFAKRDQMKRVH ZLWK YHUWLFDO GLVFKDUJ
GDWDEDVH PHW WKH SURSRVHG UHTXLUHPHQW Rl DW OHDVW
LOQFKHV Z F RU KLJKHU $00 FKLPQH\ DQG LVODQG UDQJH KR
SURSRVHG UHTXLUHPHQWGIRR ULRRGWIHU W L ¥ B ODQ H

TDEOH&RXQW RI OLFURZDYH DQG 8QGHUFDELQHW 5DQJH +RRG
BURSRVHG 5 HTXLUHPHQW +RUL]JRQWDO 'LVFKDUJH

SDQJHRRG 7\SH ORGHOV ODQXIDFWXI

7RW &RX 3HUFHQ 7RW  &RX
OLFURZDYH 8QG
OLFURZDYH 2QO0\
&KLPQH\ ,VODQC
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7DEOH&RXQW RI OLFURZDYH DQG 8QGHUFDELQHW 5DQJH +RRG
3URSRVHG 5HTXLUHPHQAFKBHUMWLFDO
5DQJH +RRG 7\SH ORGHOV 0DQXIDFWXLU

7RW &RX 3HUFHQ 7RW &R X
OLFURZDYH 8QGt
OLFURZDYH 2QO0\
&KLPQH\ ,VODQG

7KH 6 WDWHZLGH &%$6( 7HDP DOVR LQYHVWLJDWHG KLJKHU DLL
EHFDXVH VWDWLF DLU SUHVVXUH LQ ILHOG FRQGLWLRQV DUH
FRQGLWDEOWKRZYV WKH SHUFHQWDJH RI SURGXFWYV LQ WKH +¢
JUHDWHU WKDQ HDFK RI WKH DLUIORZV OLVWHG IRU KRUL]JRQ

7TDEOH)UDFWLRQ RI &RPSOLDQW 3URGXFWYV DW 9DU\LQJ OLQLF

&)0 BHUFHQWDJH &R
+RUL]R 9HUW

JLIXUHD QXL JIJXUHWKRZYV PDUNHW DYDLODELOLW\ RI SURGXFWYV F
DLUIORZ DQG VRXQD OGIIWOE¥ DVHWRH SURGXFWYV ZLWK D UDW
WKDQ FIP 7KLV DQDO\VLV LQFOXGHG UDQJH KRRGV XS WR
6WDWHZLGH &%$6( 7THDP H[SHFWV WKDW SURMHFW WHDPV ZRXC(
R FIP RU OHVV LQ DKAROWKHO FHOO RNZWRWWHG ER[ RXWOLC
ZRXOG EH FRPSOLDQW XQGHU WKH SURSRVHG UHTXLUHPHQW
FIP DW LQFKHY Z F RU KLJKHU 6WDWHZLGH &%$6( 7THDP QR

x 7TKH +9, GLUHFWRU\ OLVWYV RYHUDW ZHQGELWHGEXWHO ARG H C
LQFKHN EXW FRUUHVSRQGLQJ VRQH UDWLQJY DUH QRW L

Xx 'DWD SRLQWYV ZLWK VLPLODU YDOXHV LQ WKH VFDWWHU ¢
KRRG FRPELQDWLRQ SURGXFWYVY DUH SMLWWHUHG” L H V
GLVWLQYKHG IURP RQH RWKHU
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$V VKRZQ LQ WKH EHORZ ILJIXUHV WKH SURSRVHG PLQLPXP U
KRRGV ZRXOG FDXVH VHYHUDO SURGXFWV WKDW FXUUHQWO\
UHTXLUHPHQW RI DW OHDVW FIPPRAMRVQRR XA QJ B VR RSAOD N B
UHSRUWHG LQ WKH ODUFK WKDW WKHLU SURMHFWYV LQ\

FRQILIXYDWPRKQWLIDPLO\ XQLWYV VR WKH YHUWLFDO FRQILJX
DSSOLFDEOH WR PDUNHW SUDFWLFH

J)LIXUH 5DQJH KRRG PDUNHW DYDLODELOLW\ XQGHU FRPSOLD
6RXUFH +RPH 9HQWLODWLQJ ,QVWLWXWH

B9HUWLFDO FRQILIXUDWLRQ UHIHUV WR KRZ WKH GXFWZRUN LQWHUIDFHYV

SRLQW RI FRQQHFWLRQ ZLWK WKH UDQJH KRR GF D8 G QR DVAROPDR\QRIDF W KD K
UDQJH KRRG WR D RRWL]|FRUMBDBO@XIK DXVW LV VWLOO FRQVLGHUHG D YH
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J)LIXUH OLFURZDYH UDQJH KRRG FRPELQDWLRQ PDUNHW DYDL
FRPSOLDQFH SDWKZzZD\

6RXUFH +RPH 9HQW.MDXOWH. QJ ,QV

ODUNHW ,PSDFWV DQG (FRQRPLF $VVHVVPHQWYV

3.2.3.1 Impact on Builders

%XLOGHUV ZLOO QHHG WR LGHQWLI\ HTXLSPHQW WKDW PHHW
WLPH PDQXIDFWXUHUV KDYH QRW \HW SXEOLVKHG FDSWXUH
WHOOWDEE UDQJH KRRGV PHHW WKH FDSWXUH HIILFLHQF\ FR
EXLOGHUV FDQ XVH +9, DQG $+$0 GDWDEDVH OLVWLQJV WR V
DLUIORZ SDWK %HFDXVH WKH FRPSOLDQFH SDWKV IRU GRZQ!
FRQWLQXRXV NLWFKEBDRBRXNG NLWFKHQV UHPDLQ XQFKDQ.
FRQWLQXH WR XVH SURGXFW GDWDEDVHV LQ DGGLWLRQ WR
FRQWLQXRXV DLUIORZ PHWKRG WR LGHQWLI\ SURGXFWV WR
LQ 6HFWLR/®H 6WDWHZLGH &%$6( 7THDP FRPSDUHG SULFHV IRU
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WKDW ZRXOG DQG ZRXOG QRW FRPSO\ ZLWK WKH SURSRVHG
FIP DLUIORZ DQWGWIRWQWBWQRRDO GLIIHUHQFH LQ SULFH

%HFDXVH WKH FDSWXUH HIILFLHQF\ DQG DLUIORZ DUH UDWHG
QHHG WR FRQGXFW DQ\ WHVWLQJ IRU WKLV SURSRVHG PHDVX

3.2.3.2 Impact on Building Designers and Energy Consultants

%XLOGLQJ GHVLJDHRERQN® O WMWY ZLOO QHHG WR LGHQWLI\ |
HTXLSPHQW WKDW PHHWVY WKH SURSRVHG UHTXLUHPHQWYV EI
RWKHU LQIRUPDWKREBWIN J FXW

3.2.3.3 Impact on Occupational Safety and Health

7KH SURSRVHG PORNBYH RLVOAGBODQW LPSDFW RQ RFFXSDWLRQD
KHDOWK

3.2.3.4 Impact on Building Owners an d Occupants

7KLY PHDVXUH ZLOO SURYLGH LPSURYHG ,$4 WR RFFXSDQWYV
RI SROOXWDQWY UHPRYHG WKURXJK WKH GIHWHKIHOQOWBRRD KR
IURP FRRNLQJ DQG JDV UDQJHV DQG UHODWHG KHDOWK LPSE

3.2.3.5 Impact on Building Component Retailers

W LV QRUPDO SUDFWLFH WR VHOO UDQJH KRRGV DV SDUW RI
SDFNDJH E\ HTXLSPHQW GLVWULEXWR UVEW & DU WV 8H\FWD\DKH i W
JRHV WR WKH GLVWULEXWRU IURP WKH SURMHFW SXUFKDVLQ
7KLV VXSSRUWYV D FRPSHWLWLYH VLWXDWLRQ ZKLFK ZLOO Kl
IRXQG LQ UHWDLO VWRUHV 2QOLQH UBWDD®BRWY WXFK DV $F
UHWDLOHUV VXFK DV +RPH 'HSRW DOVR VHOO UDQJH KRRG |

7KH 6 WDWHZLGH &%$6( 7THDP GRHVY QRW DQWLFLSDWH WKDW W
YROXPH RI VDOHV RU WKHLU UHYHQXH ORVW PXOWLIDPLO\ Sl
KRRG WR PHHW WKH 7LWOH 3buUw 6WDQGDUGV LQFOX
$6+5%$( 6WDQGDUG ZKLFK UHTXLUHV LQWHUPH®WBRWHB[KD X\
NLWFKHQV DQG D PD[LPXP RI VRQHV DW DQ DLUIORZ RI F
WKH UDRRIJSURGXFWV WKDW ZRXOG FRPSO\

3.2.3.6 Impact on Building Inspectors

7KH WRWDO DPRXQW RI WLPH QHHGHG WR YHULI\ WKH UDQJH
VLIQLILFDQWO\ +(56 5DWHUV RU $77V ZLOO FRQGXFW PRVW I

3S3DUWWDQGDU®W WKIDW UDBRHY , KRIRGWHG VR +(56 5DWHUV R
DOUHDG\ QHHG WR FROOHFW UDQJH KRRG PRGHO LQIRUPDWL
WR YHULI\ LW LV OLVWHG DQG FRQILUP WKDW LW PHHWV WKI
SURSRVHG UHTRIOUBHRHARQW HAIWKHP WR FKHFN WKDW WKH UDQJ
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SURSRVHG FDSWXUH HIILFLHQF\ RU PLQLPXP DLUIORZ UHTXLL
UHYLHZLQJ D IHZ PRUH ILHOGYVY LQ WKH +9, GDWDEDVH

3.2.3.7 Impact on Statewide Employment

7KH SURSRVHG PHDRIXYH ZMLOQRMWFDQW LPSDFW LQ HPSOR\P
PXOWLIDPLO\ XQLWY DUH LQVWDOOLQJ VRPH W\SH RI NLWFKH
UHTXLUHPHQW ZLOO DIIHFW WKH W\SH RI UDQJH KRRGV WKDWV
VKRXOG QRW DPIHHEW HPSOR\

(FRQRPLF ,PSDFWYV

7KH 6WDWHZLGH &$6( 7THDP GRHV QRW DQWLFLSDWH D VLJQLI
WKLY SURSRVDO DV WKH SURSRVDO UHFR RNPLMQF&KWH @ ZH.[W B K VOV
VIVWHP RQH ZLWK ORZHU FDSWXUH HIILFLHQF\ RU ORZHU DL
SURSRKDIXHU FDSWXUH HIILFLHQFK HRRUHWAKIKBEW MW HIFQARBEH &$6 (
7HDP DQWLFLSDWHY QR VLJQLILFDQW FKDQJH LQ IXOO WLPH

3.2.4.1 Creation or Elimination of Jobs
7TKHUH LV QR H[SHFWHG FKDQJH

3.2.4.2 Creation or Elimination of Businesses i n California
7TKHUH LV QR H[SHFWHG FKDQJH

3.2.4.3 Competitive Advantages or Disadvantages for Businesses in California
7TKHUH LV QR H[SHFWHG FKDQJH

3.2.4.4 Increase or Decrease of Investments in the State of California

7TKHUH LV QR H[SHFWHG FKDQJH

3.2.4.5 Effects on the State Gen eral Fund, State Special Funds, and Local
Governments

7TKHUH LV QR H[SHFWHG FKDQJH

3.2.4.6 Impacts on Specific Persons
7TKHUH LV QR H[SHFWHG FKDQJH

6 XEPHDVXUH & &HQWUDO 9HQWLODWLRQ 'XFW 6H

ODUNHW 6WUXFWXUH

7TLWOH 3DUW UHTXLUHV XIQQWVO B WWR®&RHRW GZW O/GHEL I\ K
EH SURYLGHG )RU PXOWLIDPLO\ SURMHFWY PHFKDQLFDO HQ
GHYHORSHUV LGHQWLI\ DQ RYHUDOO YHQWLODWLRQ VWUDWH
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LQFOXGH FHQWUDO YHQWHO DM\ PP GW ESZHR IGN. MWKDWDJ XQLWYV
XQLWDU\ HTXLSPHQW RU XQLWL]JHG YHQWLODWLRQ V\VWHPYV |
GHFLVLRQ PD\ YDU\ E\ DLUVWUHDP VXSSO\ DLU EDWKURRP H
$LUIORZV LQ WKHVWIFRH@QGWGXBPWWHARWLRLOYR EH FRQWLQXRXV R
PXOWLIDPLO\ EXLOGLQJV XVH FHQWUDO YHQWLODWLRQ GXFW
(YHUJUHHQ (FRQRPLFV RI EXLOGLQJVY FRQVWUXFWHG VLQFF
YHQWLODWLRQQ® I LEMR XV WK UHR®R Z

'XFWV DUH FRPSRVHG RI IRUPHG VKHHW PHWDO FRPSRQHQWYV
DQG MRLQWYVY IRU H[KDXVW V\VWHPV &HQWUDO GXFW VKDIWYV
UHFWDQJXODU FURVV VHFWLRQ 7KH FRPS®QKMXWBW DUW WRRH
WR IRUP WKH UHFWDQJXODRUXGKFW DV VKRZQ LQ

)LIXUH VHFWLRQ UHFWDQJOH GXFW
6RXUFHRPH 'HSRW Q G

6HDODQW LV DSSOLHG DORQJ WKH ORQJ D[DWRQIKWKH WRHQW2A
ZKHUH WZR DVVHPEOHG GXFW VHFWLRQV PHHW

+RUL]RQWDO EUDQFKHV WKDW FRQQHFW WKH GZHOOLQJ XQL\
GXFWZRUN DVYWMMKRHEHDODQW LV DOVR DSSOLHG ZKHUH EUD
WKH VKDIW DQG DORQJ VHDPV LQ HOERZV DQRIIXIREKQG GXFW
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JLIXUH 5RXQG GXFW ZLWK VHDP VKRZLQJ
BRXUFPHMUIXVRQ Q G

J)LIXUH 'XFW ZLWK PDVWLF DSSOLHG
6RXUFH. FKDUGVRQ

7KH PDUNHW LV HTXLSSHG WR PHHW WKLV UHTXLUHPHQW VL
VRPH FRPPHUFLDO GXFW VA\VWHPV XQGHU 7TLWOH 3DUW
LQGXVWU\ VWDQGDUG SUDFWLFH VXFK DV UHFRPPHQGDWLRC

OHFKDQLFDO HRHEDRINMHMHWWLOV IRU FHQWUDO YHQWLODWLRQ
RI FHQWUDO YHQWLODWLRQ GXFWV ORFDWLRQ DQG VL]LQJ R
FDSDFLW\ DQG EDODQFLQJ PHWKRG 7HVWLQJ DQG EDODQFL
WR HQVXUH HRBKUEBEHDYHY WKH UHTXLUHG DPRXQW RI YHQWL

7R PHHW WKH SURSRVHG FRGH FKDQJH PHFKDQLFDO HQJLQH
ZKHUH GXFWV ZLOO EH VHDOHG *HQHUDO FRQWUDFWRUYV ZLC
VXEFRQWUDFWRUYV VHDOXKBXMSHMFIDEFRWERQY WIRQVB77 RU +(56
FRQGXFW WKH OHDNDJH WHVW WR PHDVXUH OHDNDJH
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7HFKQLFDO )HDDURKHO. WY D IDADEE REUWHQW 3UDFWLFHYV

%DVHG RQ 7LWOH 3DUW UHTXLUHPHQWYV IRU VHDOLQJ GX
60$3&1SUHTXLUHPHQWY IRU VHDOLQJ KLJKHU SUHVVXUH GXFW\
GXFWZRUN +RZHYHU LQGXVWU\ VWDQGDUG SUDFWLFH LV WF
WKH\ DUH ORZ SUHVVXUH DQG FDUU\ XQFRQGLWLRQHG DLU R
FRQGLWLIRIRIPQDQ (59 +59 RU IURP D '2$6 ZLWK PRGHUDWH W

7KH SURSRVHG PHDVXUH LV VLPLODU WR WKH H[LVWLQJ UHTX
6HFWLRQ O ZKLFK UHTXLUHV D OHDNDJH WHVW IRU FRPI
VHUYLQJ]RIQBIIUMHD V VTXDUH IHHW RU OHVV 7KH 6WDWHZL
GLVFXVVHG WKH IHDVLELOLW\ RI FRQGXFWLQJ WKH OHDNDJH
ZLWK VWDII IURP $VVRFLDWLRQ IRU (QHUJ\ $IIRUGDELOLW\ §
YHQWLODWLRQHVWBINWOBRDRQ PDQ\ GXFWV LQ PXOWLIDPLO\ E
DUHDV LQFOXGLQJ VKDIWV VHUYLQJ XS WR VWRULHV ,Q C
WKH\ DUH DEOH WR FRQGXFW OHDNDJH PHDVXUHPHQWY ZLWK
RFFDVLRRBWOXOYHW EORZHU GRRU IDQ WR DFKLHYH WKH UHTXI

7TR LQFUHDVH WKH FKDQFH RI SDVVLQJ WKH SURSRVHG UHTXL
+(56 5DWHU RU $77 FRXOG FRQGXFW TXDOLWDWLYH LQVSHFW
VPRNH SHQFLGHQQMMW\VOMBD NDIJH SDWKV DQG LPSURYH VHDOLC

2QH PDMRU UHDVRQ ZK\ WKH 6WDWHZLGH &%$6( 7THDP SURSRVF
FRQVWUXFWLRQ DQG DGGLWLRQV LV EHFDXRNHWRRIF W KR GBWKW W:
VIVWHP ZLOO EH EHKLQG GU\ZDRDWYXR YIHDPD/OZILQDSEHB WPR UD
VHDOLQJ EHFRPHV PIRMMXD O LUQAWXFDAWLRQ ZLOO EH SRVVLEOH =z
PHFKDQLFDO URRPVY DQG RWKHU XQILQLVKHG VSDFHV |1 VXSS
UHPRYHG IRU FOHDQLQJ RU UHS QHIF WEKHHQWUWH JW YW H/UH E R FEW VID ZH
DVVHPEMD® EH FKHFNHG IRU FUDFNV RU VHSDUDWLRQ DQG UH\

ODUNHW ,PSDFWV DQG (FRQRPLF $VVHVVPHQWYV

3.3.3.1 Impact on Builders

%XLOGHUV ZLOO QHHG WR VHDO YHQWLODWLRQ GXFWV VHUY
WKH &0& %XLOGHUV ZLOO DOVR QHHG WR FRQWUDFW ZLWK D
OHDNDJH WHVWLQJ IRU DOO RU D VDPSOH RI FHQWUDO YHQW
WR ZRUNLQJ ZLWK +(56 5DWHUV WR WHVW GXFW OHDNDJH IRL
UHVLGHQWLDO EXLOGLQJV SHU 7LWOH 3DUW BHFWLR!
SURMHFWV VRPHWLPHY WULJJHU WKH GXFW OHDNDJH WHVWL
BHFWLRQ O LWLV RIWHQ QRW WULJJHUHG EHFDXVH PDQ
WKRVH VHUYLQJ PXOWLSOH JRQHV PRUH WKDQ VTXDUH I
RI GXFWV LQ XQFRQGLWLRQHG VSDFHV RXWGRRUV RU GLUHF
QHHG WUDLQLQJ WR VHDO PXOWLIDPLO\ YH® WRODIWLNR Q FKGHK F W
SURSRVHG UHTXLUHPHQWYV
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3.3.3.2 Impact on Building Designers and Energy Consultants

%XLOGLQJ ZHQEIMBRUNVGHQWLI\ VHDOLQJ PDWHULDOV DQG VHE
MRLQWY VHDPV FRQQHFWLRQ SRLQWV LQ GHVLJQ VSHFLILF

3.3.3.3 Impact on Occupati onal Safety and Health

7KH SURSRVHG PIORNBYH RDLVOIADQLILFDQW LPSDFW RQ RFFXSDW
KHDOWK

3.3.3.4 Impact on Building Owners an d Occupants

7KLV PHDVXUH ZLOO SURYLGH HQHUJ\ VDYLQJV WR WKH EXLO
HQHUJ\ DQGPFRSDQMWY WKURXJK UHGXFHG KHDWLQJ DQG FRF
WKH PHDVXUH ZLOO SURYLGH LPSURYHG ,$4 WR RFFXSDQWV

VXSSO\ YHQWLODWLRQ GXFWV WKH GXFWZRUN SURYLGH VXII
H[KDXVW GIXWEWHGXFHV WKH ULVN WKDW H[KDXVWHG DLU FDQ
DUHDV Rl WKH EXLOGLQJ ([KDXVWHG DLU IURP EDWKURRPV
FRQWLQXRXV IDQV FDQ LQFOXGH 92&V DQG KXPLG DLU 92&YV
PROG ZKLFK FDQOMXVHE UHDFWLRQV SDUWLFXODUO\ LQ DVW]
VWUXFWXUH Rl WKH EXLOGLQJ 7KH PHDVXUH ZLOO LPSURYH

WUDQVIHU EHWZHHQ GZHOOLQJ XQLWV

3.3.3.5 Impact on Building Component Retailers

SHWDLOHUV WKDW PORMHGHIVUHUREK DV PDVWLF DQG JDVNHW
LQFUHDVH LQ VDOHV RI WKHVH SURGXFWYV

3.3.3.6 Impact on Building Inspectors

%HFDXVH WKH 6WDWHZLGH &%$6( 7THDP SURSRVHV WKDW D +(5¢
GXFW OHDNDJH WHVWLQJ WKHUMGZRAA EVSGIFWWOW LW Kk R/X
DQG +(56 5DWHUV FRQGXFW GXFW OHDNDJH WHVWLQJ RQ VRP
ULVH UHVLGHQWLDO GXFWZRUN V\VWHPV WKHUH PD\ EH D OF
$77V WR SHUIRUP WKLV WHVW LQ ODUJH PXOWLIDPLO\ EXLOG

3.3.3.7 Impact on Statewide Employment

7KH SURSRVHG PHDVXUH ZLOO VOLJKWO\ LQFUHDVH HPSOR\P
DPRXQW RI DGGLWLRQDO VHDOLQJ DQG OHDNDJH YHULILFDWIL

(FRQRPLF ,PSDFWYV

3.3.4.1 Creation or Elimination of Jobs

7TKHUH LV QR HUSBIEWHGBQW FKDQJH LQ MREV IURP WKLV PHDV:
PLQRU LQFUHDVH LQ MREV IRU YHULI\LQJ GXFW OHDNDJH
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3.3.4.2 Creation or Elimination of Businesses in California

7TKHUH LV QR H[SHFWHG VLJQLILFDQW FKDQJH LQ WKH QXPEH
7TKH®PB\ EH D PLQRU LQFUHDVH LQ EXVLQHVV IRU YHULI\LQJ G

3.3.4.3 Competitive Advantages or Disadvantages for Businesses in California
7TKHUH LV QR H[SHFWHG FKDQJH

3.3.4.4 Increase or Decrease of Investments in the State of California
7TKHUH LV QR H[SHFWHG FKDQJH

3.3.4.5 Effects on the State General Fund, State Special Funds, and Local
Governments

7TKHUH LV QR H[SHFWHG FKDQJH

3.3.4.6 Impacts on Specific Persons
7KHUH LV QR H[SHFWHG FKDQJH
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(QHUJ\ 6DYLQJV

6XEPHDVXUH $ (59 +59

.H\ $VVXPSWLRQV IRU (QHUJ\ 6DYLQJV $QDO\VLV

$V RNKH 'UDIW &$6( 5SHSRUWYTV GDWH RI SXEOLFDWLRQ WKH (
UHOHDVHG WKH ILQDO 7'9 IDFWRUV WKDW DUH XVHG WR H
FRVW HIIHEWLYHQHVV 7KH HQHUJ\ DQG FRVW DQDO\VLV SUH\
IDFWRDW WHUH UHOHDVHG LGR\PRBG & BIREBWHVHDUFK
YHUVLRQV UHOHDVHG LQ 'HFHPEHU 7KHVH 7'9 IDFWRUV Z|
IDEFEWRUV WKDW WKH (QHUJ\ &RPPLVVLRQ SUHVHQWHG GXULQ.
FRPSOLDQFH PHWEHRN KHOSDOEWRIQLD (QHUJ\ &RFPIKIVVLRQ
HOHFWULFLW\ 7'9 IDFWRUV GLG QRW LQFOXGH WKH SHUFHGC
7'9 IDFWRUV GLG QRW LQFOXGH WKH LPSDFW Rl PHWKDQH OH
WKDW WKH (QHUJ\ &RPPLVVLRQ SUHVHQWHG GXULQJ WKHLU Z
3UHVHQWDWLRQV IURP %UXFH :LOFR[ DQG 125(6&2 GXULQJ Wi
LQGLFDWHG WKDW WKH SHUFHQW UHWDLO DGGHU DQG PHW
HQHUJ\LHIQIEER PHDVXUHV KDYLQJ VOLJKWO\ KLJKHU 7'9 HQHUJ\
WKDQ XVLQJ WKH 7'9 IDEFWRUV ZLWKRXW WKHVH UHILQHPHQW
VDYLQJV SUHVHQWHG LQ WKLV UHSRUW DUH ORZHU WKDQ WK
REWDLQHG XVW®JWKH ZL SHUFHQW UHWDLO DGGHU DQG PHWKI
SURSRVHG FRGH FKDQJHV ZLOO EH PRUH FRVWHI(BIRWLYH XV
&RPPLVVLRQ QRWLIL H&S 6\ KHDPWDQ HIUGE \ ZHUKDW WK H
LQYHVWLIDWLQJ IXURVKH UDBWRQWHXKNQEDREDO ZDUPLQJ SRWH
*:3 YDOXHV LQVWHDKGDRI WXMDOXHV WKDW ZHUH XVHG WR G
7'9 IDFW,RWYV DQWLFLSDWHD®& W:BDWWD @KHY PD\ LQFUHDVH WKH
IDEWRUV VOLJKWO\ PDNH® WXWDRS RFEGRFYKDBQHUJ\ HIILFLHQF)
HITHEFWQMMJ\ VDSUBYWQWHG LQ N:RWDH GRVWKBUIRVRUMIHG E\ 7'9
GHPDQG IDFWRUV

'KHQ WKH (QHUJ\ &RPPLVVLRQ UHOHDVHV WKH ILQDO 7'9 IDFW
7HDP ZLOO FRQVLGHY MOXD QHHGQW R JU W D M LIGIFW D Q IS QFHRAMW
DQDO\WVHV XVLQJ WKH ILQDO 7'9 IDFWRUV IRU WKH UHVXOWYV
&$6( 5GHSRUW

7KH (QHUJ\ &RPPLVVLRQ LV GHYHORSLQJ D VRXUFH HQHUJ\ P
('5 IRU WKH F\FRGH $V RI WKH GDWH WKLV 'UDIW &$6( 5HS]|
WKH VRXUFH HQHUJ\ PHWULF KDV QRW EHHQ ILQDOL]J]HG DQG
SURYLGHG JXLGDQFH RQ DQDO\WHV WKH\ ZRXOG OLNH WR VHI
FRGH FKDQJHV UHOBWUFH WRHWB\ PHWULF 3HQGLQJ JXLGDQF
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&RPPLVVLRQ WKH )LQDO &$6( 5HSRUWV PD\ LQFOXGH DQDO\V
PHWULF

SURMHFW WHDPV FRXOG PHHW WKH SURSRVHG (59 +59 UHTXL
VWUDWHILHY LQFOXGLRIVXQLMDBQH IYIRRIU++59 IRU HDFK GZ
XQLW RU FHQWUDO (59V RU +59VvV L H HDFK (59 RU +59 VHUY
$V GHVFULEHG LQ WKH VXEVHFWLRQV EHORZ WKH 6WDWHZLC
(59 IRU WHHVHRDQG PLGULVEGSHRGVRWD O HN DU RUHWKUHR WIRIW\ S +

2QHEHQHILW WKDW WKH 6WDWHZLGH &$6( 7THDP FRQVLGHUHG .
KHDWLQJ DQG FRROLQJ HTXLSPHQW GXH WR WKH (59 +59 %D
7HDPYV PRGHOLQULRUY WKWGHRZV M \LOH S0P RAWM\S R Q H KHDV
DQG FRROLQJ ORDGYV ZRXOG GURS E\ DSSUR[LPDWHO\ SHUF
HQDEOH VPDOOHU FDSDFLW\ KHDWLQJ DQG FRRWIK®I V\VWHP\
KHDWLQJ DQG FR RWOK ERDHO R/D GD/P LEDW DEBAMWXWP HG XQLWDU\ KHD W
DQG FRROLQJ HHXIHSPOQWDG\ VPDOOHU WKDQ PRWWHDYDLODE
HTXLSPHQW ERXQGQRW GRARDMHAZHQWO\ WKLV DQDO\VLV Gl
HTXLSPHQW GRQQWQHAUBPHQWDO FRQWW\DGERNMFEMWRQRD\ VHH
ORZHU LQFUHPHQWDO FRVW WEKIHQ WK X\ DLW L\QKERRZQENER RO L Q J
IURP WKH (59 +59

4.1.1.1 Unitary ERV for Low -rise Prototypes

JRU HQHUJ\ vVDYLQJYVY DQDO\VLVY WKH 6WDWHZLGH &%$6( 7THDP I
GZHOOLQJ @RWWUD(5%" DSSURDKEKVHRBUWRKHRORIZIHYV 7KURXJIK
FRPPXQLFDWLRQV DQG LQWHUYLHZV ILYH +(56 5DWHUV DQG
WKDW WKLV LV WKH PRVW FRAPRHQSDRIMHFIWK I'RULMRZWKH $X.
XWMBIRMQVRDNBKWRWOGHU PHHWLQJ PRVW VWDNHKROGHUV
ZRXOG XVH D XQLWDU\ (59 RU +59 DSSURDFK WR PHHW WKH U
(59 RU FRPSDUWPHQWDOL]DWLRQ ,Q DGGLWLRQ WKLV DOLJC
SURSRVDO WKDW B6GHETWKHHBQW IRU PXOWLIDPLO\ GZHOC
YHUVLRQ RI $6+5%$( 6WDQGDUG

YRU DOO FDOFXODWLRQV WKH 6WDWHZLGH &$6( 7HDP DVVXPH
EDVHG RQ SURGXFW DYDLODELOLW\ 6HYHUDO XQLWDU\ (59V
ILOWUDWLRQ $QRWKHU VWUDWHJI\ WKDW SURMHFW WHDPV FF
ORZHOWUDWLRQ YDOXH VXFKQL\Q B (590 W BUWKKDQV LLQY 0(59
BWDWHZLGH &$6( 7THDP SUHGLFWVY WKDW PRUH SURMHFW WHD
LQ 0(59 ILOWUDWLRQ WR HQVXUH WKH IDQ FDQ RYHUFRPH
WKV ILOWHU

7KH 6 WDWHZLGH &%$6( 7THDP DVVXPHG D VHQVLEOH KHDW UHEFF
EHFDXVH PRVW PRVW +59V DQG (59V LQFOXGLQJ WKRVH ZLW|
UHTXLUHPHQW 9HQWLODWLRQ DLUIORZ ZDV PRGHROHBNWR PD
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DQG IDQ SRZHU ZDV DVVXPHG WR EH ZDWWYV SHU FIP 7KL
(QHUJ\ &RPPLVVLRQTY SURSRVHG FKDQJHV WR WKH $&0 5HIHL
EXLOGLQJV IRU XQLWDU\ VA\VWHPV W DOVR LV UHSWHVHQWD'

ILOWUDWLRQ WKDW WKH 6WDWHZLGH &%$6( 7HDP UHYLHZHG

7KH ORA/H DQDO\VLV GRHV QRW DVVXPH E\SDVV EHFDXVH PR\
QRW LQFOXGH D E\SDVV IXQFWLRQ 7KH 6WDWHZLGH &$6( 7HCLC
SURGXFW EXW LWV FRVWRDQJHVIRWRPD[LPXP IORZ UDWHYV RI
DQG FIP UHVSHFWLYHO\ ZKLOH RWKHU (59V RU +59V ZLW
ZLWKRXW E\SDVV FRVW WR IRU PD[LPXP IORZ UDWHYV
UHVSHFWLYHO\

4.1.1.2 Central ERV Strategy in High -rise

JRU WKHUKVBHKPXOWLIDPLO\ EXLOGLQJ WKH 6WDWHZLGH &%$6(
(59 VWUDBDWHI\ RQH URRIWRS (59 ZLWK URRIWRS GXFWZRUN W
VHYHQ YHQWLODWLRQ VKDIWYV HDFK VHUYLQJ GZEOWOLQJ XQL
ZLWK WKH XHIKXOWLIDPLO\ SURWRW\SH ZKLFK XVHV FHQWUD
RXWGRRU DLU V\VWHP RU '2%6

7KLV DQDO\VLVY DVVXPHG SHUFHQW VHQVLEOH WHFHRYHU\ HI
SURWRW\SH WKH 6WDWHZLGH &$6(5PHIDPFDXGXBHD B\ KD WVW KE
ZKLFK UHGXFHV WKH FRROLQJ SHQDOW)\ E\ EULQJLQJ LQ RXW/(
WKURXJK WKH KHDW H[FKDQJHU ZKHQ WKH RXWGRRUV LV FRI
WHPSHUDWXUH 9HQWLODWLRQ DLUI®RQ@LPXP FRGHIOWET WIRU P E
DQG WKH &R &GHIDXOW IDQ SREZWWWRISHU FIP ZDV XVHG IRU H
VXSSO\ DQG UHWXUQ IDQ 1RWH WKDW WKH 6WDWHZLGH &$6(
DVVXPSWLRQ IRU WKH XQLWDU\ (59 PREBUBIDQ Q539 PRGH®L@IKD QG

FIP EHFDXVH WKH WHDP LQWHUSUHWHG WKH UHFHQW JXLG
RQ IDQ HIILFDF\ DVVXPSWLRQV WR DSSO\ WR XQLWDU\ YHQWL

JRU ERWK (59 VWUDWHILHV WKH 6WDWHAHGRHLHEX WHH DR 1BV V)
7KH 6 WDWHZLGH &%$6( 7THDP WUHDWYV WKLV PXOWLIDPLO\ PHD\
PHDVXUHV ZAMXUDOLIHWLPH VLQFH WKLV UHTXLUHPHQW H[FO
XQLWYV )XUWKHUPRUH EXLOGLQJ RZQHUV DIUHUX@QOW.NHO\ WR
YHQWLODWLRQ DSSURDFK ZLWKLQ \HDUV EHFDXVH WKLV P
SHQHWUDWLRQV GXFWZRUN PHFKDQLFDO FORVHWYV RU RWK
WUXH IRU D FHQWUDO (59 ZKHUH WKH VA\VWHP KBWKKXFWZRU|I
SURMHFW RZQHU PD\ LQVWDOO D GLITHUHQW W\SH RI +59 RU
EHOLHYHV LW LV XQOLNHO\ WKH\ ZLOO LQVWDOO D GLIITHUHQ"
PDMRU UHQRYDWLRQ

(QHUJ\ 6DYLQJVY OHWKRGRORJ\
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4.1.2.1 Energy Savin gs Methodology p er Prototypical Building

7KH (QHUJ\ &RPPLVVLRQ GLUHFWHG WKH 6WDWHZLGH &%$6( 7H
LPSDFWV XVLQJ VSHFLILF SURWRW\SLFDO EXLOGLQJ PRGHOV
JHRPHWULHV IRU GLITHUHQW W\SHV RI EXLOGKRHG IRKKHI (QHU.
PXOWLIDPLO\ SURWRW\SHV IRU WKH FRGH F\FOH 7KHVH S
OXOWLIDPLO\ BURW\SH UHSREBW IXQGHG E\ 6&(

7KH SURWRW\SH EXLOGLQJV WKDW WKH 6WDWHZLGH &$6( 7HD
GHVFULBBESHQGL[ +

7TDEOH SBURWRW\SH %XLOGLQJV 8VHG IRU (QHUJ\ 'HPDQG &RV
,PSDFWV $QDO\VLYV

SURWR\N 1XPEF )ORRU { '"HVFULSWLRQ

1DPH RI VTXEC
6WRU IHH

IRZ5LVFE VWRWQLW DSDUWPHQW EXL(

*DUGHQ GZHOOLQJ XQLW VL]H I W
LQVWDQWDQHRXYV '+

IRZ5LVFE VWRUXQLW DSEXWEEQQI 3$Y

IRDGHG GZHOOLQJ XQLW VL]H I W

&RUULC LQVWDQWDQHRXYV '+:

OLGLVH VWRWWRU\ UHV L\GWIRWM LIDFROP P

OL[H&V H XQLW EXLOGLQJ $YJ GZHOC
&HQWUDO JDV VWRUDJH '+:

+LJELVE VWRWWRU\ UHVL\GWRWKLD O

OL[H&V H FRPPHUFLDXQLW EXAYMOGERHOC
XQLW VL]H W &HQWUDO

TKBWWDWHZLGH &%$6( 7THDP HVWLPDWHG HQHUJ\ DQG GHPDQG L

SURSRVHG FRGH FKDQJH XVLQJ WKH SHVHDUFK 9HUVLRQ F

(QHUJ\ &RGH &RPSOLDQFH &RORELWHVWEBEQWLDO EXLOGLQJV
5HVDQG WKH OXWUVRIW ZD UH VRIUUKIVIKGHQWLDO EXL&RALQJV X
DVVXPSWLRQV ZKHUH SRVVLEOH 7KH IROORZLQJ VXEVHFWLR
(QHUJ\30XV ZDV XVHG LQY¥RMDG RI &% (&&

&N (&HBHV &% (&&RP DQG (QHUBBOXMWH WZR PRGHOV EDVHG R(
LQSXWV WKH 6 W D@Q®BKUWHG3'HR/ER Y G KHVEW@ QGDUG 'HVLJIQ

“&%(&&SHYVY FUHDWHY D WKLUG PRGHO WKH 5HIHUHQFH 'HVLJQ WKDW UHS
URSRVHG '"HVLIBREXWUAMKLRQ DQG HTXLSPHQW SDUDPHWHUYV WKDW DU

,(QWHUQDWLRQDO (QHUJ\ &RQVHUYDWLRQ &RGH ,(&& 7KH 6WDWHZLGH
5HIHUHQFH 'HVLJQ IRU HQHUJ LPSDFWV HYDOXDWLRQ
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UHSUHWHKHWMRPHWU\ RI WKH GHVLJQ WKDW WKH EXLOGHU ZL
GHILQHG VHW RI IHDWXUHV WKDW UHRX@W RRPS Q LHD@HW Z\L B/KG
7LWOH 3DUW FRG HHDMWTOUHM R MEWEBD\Q@ DMKGD'BIY L J Q

GHVFULEHG LOHWKEH$RWEBHUHQFH TBREXIWRSRVHG 'HVLJIQ
UHSUHWHWYPW JHRPHWU\ DV WKH 6WDQGDUG 'HVLJQ EXW L\
IHDWXUHV WKW W&HWRIMEBIK HU LJRXGHWYHORS VDYLQJV
HVWLPDWHV IRU WKH SURSRVHG FRGH FKDQJHV WKH 6WDWH:
BWDQGDUG 'HVLJQ DQG 3URSRVHG 'HVLJQ IRWB WD EK DORWR W\
H[LVWLQJ 7LWOH 3DUW UHTXLUHPHQW WKDW FRYHUV WKF
DSSOLHV WR ERWK QHZ FRQVWUXFWLRQ DQG DOWHUDWLRQV
FRPSOLDQW ZLWK W KH UWHTXKWOHPHQWYV Z KHEK YLH/QDV EO DW QR C
VA\VWHP ZLWKRXW KHDW UHFRYHU\

7KH B3BURSRVHG 'HVLJQ ZDV LGHQWLFDO WR WKH 6WDQGDUG '}
UHYLVLRQV WKDW UHSUHVHQW WKH SURSRVHG FKDQJHV WR V

7DEOHSUHVHQWY SUHFLVHO\ ZKLFK SDUDPHWHUV ZHUH PRGLI
XVHG LQ WKH 6WDQGDUG 'HVLJQ DQG 3URSRVHG 'HVLJQ 6SHF
FRQGLWLRQV DVVXPH HQHUJ\ UHFR YW WKIRJUWDRED O QUi @ M/E O D W L
PRGHOV D XQLWDU\ +59 RU (59 ZDW PRIG PRIGE Ol BRUF WR W KD OK
YHQWLODWLRQ V\VWHP ZLWK B H5OVIDMODVXRXRPWEGRQDOLW)\ Z|
&RP IRU PRGHOLQJ E\SDVV Rl KHDW H[FKDQJKSGDADNGXYBG 7
WKH VHQVLEOH KHDW H[FKDQJH HIIHFWLYHQHVV RREWKH KHD

DOVR SURYLGHV GHWDLOV RQ PRI LALWBWQRQWUWWKDPIWKY HRH
ULVH D QGLMKHIKW FPR\GHIOIQIHQHUDO WKH 6WDWHZLGH &$6( 7H
(QHUJ\30XV IRU PRGHOWL D &I BLEURWRW\SHY EHFDXVH WK
HQDEOHG DQ DGMXVWPHQW WR W KHH V6 ULE\E BBIYE R[Q*DVV XP SV
LQYHVWLIJDWLRQV LQGLFDWHG WKDW W KRR RR) I ROWUCOMLR Q PRV
EXLOGLQJV LV PXFK ORZHU L H ERVUXPAY DVREOKZW DK N AW X
GDWD LQGLFDWHVY DQG WKLV ORZ LQILOWUDWLRQ DVVXPSWL
IURP WKH (59 +59 PHDVXUH

7KH PHDVXUH ZDV PRGHOHG IRU WKHVH SURWRW\SHV E\ PRGL
LQSXW ILOH JHRUHERRM® EG UXQQLQJ WKH PRGLILHG LQSXW I
DOWHUQDWLYH SURSRVK® RGHAKLMN SURE WHY&E&Z DV FRPSOHWHG
6WDQGDUG 'HVLJQ DQG WKH 3URSRVHGLAMDROQY UX Q\H VXHOWL W Z
VKRZHG D GUDVWILE BQHHUHQFHULQJIV D QK HEWLNBIWH OV RN
WKH ORZH DQE.PHGSURWRW\SHY HYHQ WKRXJK ERWK ZHUH DS
ZLWK WKH VDPH VGSIFELLEPDVO®QWKH KHDWLQJ VDYLQJV ZHUHI
WKH FRROLQJ SH@IDMW\UPIRRAKWKH SHRZHZ Rl WKH $&0 S5HIHUHC
ODQXDOV LGHQWLILHG YHU\ GLITHUHQW DVVXPSWLRQV IRU LQ
DFURVV &%HEED QG &®WRPE &% (8BYV DVVXPHV $&+ IRU PXOWLI
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EXLOGLQJV &R (BEVXPHY D OHDNBUM SHU VTXDUH IHHW RI H[W
ZDOO ,W DOVR UHGXFHV WKLV E\ SHUFHQW DW DOO KRXUV
ZKHQ WKH +9%$& V\VWHP LV RSHUDWLRQDO 7KH 6WDWHZLGH &
RI +59 VDYLQJV IRU &OLPDWHRLERQNH XWRWRW\SH XQGHU GLII
LQILOWUDWLRQ DVVXPSWDRQINWEOO QW IARV DMQAQPHGDQG VSOL
FRQGLWLRQLQJ VIVWHP SHU (QHUJ\ &RPPLVVLRQ UHTXHVW ¢
HQHUJ\ VDYLQJV IURP WKH ( +59 PHD\EDWH ¢ IRWQL MAK I LLXDIL QWD
DVVXPSHWIRMK RQO\ 7'9 VDYLQJV XQGHU WKH GHIDXOW DV)\
&RP ZKLFK WUDQVODWH WR DQ LQILOWUDWLRQ UDWH RI s
I LQILOWUDWLRQ LV LGHVHDVYRPERI LW K&+& %I Q& D Q
LQILOWUDWLRQ VFKHGXOH RIRP DWIHYLQJV ZRL&EY (8\& PXFK FOF
WKH VDYLQJV IRXQGMVRUWDKIHQRZNV\OH EXLOGLQJ RI SHU

7DEOH 6DYLQJV LQ 7'9 IBRBYRBSRVDO XQGHU GLIIHUHQW LC
DVVXPSWLRQV L&RE® (&&

7'9 139 \U 6DYLQJV S

&% (&& 3URWR $VVXPHG ,QILOWUD (OHFWL *DV 7TRW
6RIWZI $&+ ,QILOWUDWL
&20 OL&GLVE %DVH UXQ $&+
&20 OL@LVE $&+
&20 OL@LVE $&+ VFKHGXO
&20 OL@LVE $&+ VFKHGXOH
&20 +LJKLVY %DVH UXQ ZLWK E\
$&+
&20 +LJKLYVY %DVH UXQ QR E\SD
$&+
5(6 /IRZULV %DVH UXQ $&+
7R EHWWHU UHIOHFW PHDVXUHG EXLOGLQJ FKDUDFWHULVWLF
$6+5%( DVVXPSWLRQV WKH OKBRPIJADYDMNWGMXY W POAGED FFR L

WR WKH UDWLR RI WKH EXLOGLQJ HQYHORSH DUHD WR H[WHU
PLOLVH SURWRW\SH DQGLVHIBURMKRHWKEBK ,Q DGGLWLRQ WKH
UHGXFWLRQ WR DFFRXQW IRUDBMXHOGPQQBWHEBVXUL]DWLRQ Z

&RPSDULQJ WKH HQHUJ\ LPSDFWV RI WKH 6WDQGDUG 'HVLJQ '
WKH LPSDFWV RI WKH SURSRVHG FRGHVKIODN IN B HQ IDRADLOYGI\ W F
FRPSOLDQW ZLWK WKH 7TLWOH 3DUW UHTXLUHPHQWYV
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7TDEOHORGLILFDWLRQV ODGH WR 6WDQGDUG 'HVLJQ LQ (DFK 3
(59 +59 &RGH &KDQJH

SURWR 3DUDPHWHU 6WDQGDUG 3URSRVHWLJ $&0
, ! SDUDPHWHLU 3DUDPHWHU YDOXH
"LITHUH

/IRZ5LVI ,$4 )DQ ,$4 %DODQFHG %DODQFHG 1 $
*DUGHC( 7\SH

IRZ5LVI $4 )DQ : & 1 $
IRDGHC $4 9HQW
5HFRYHU\

(IMTHFWLYHQ

OLGLVF =RQH 6\WWH %DODQFHG +HDW 5HFRY 1 $
7\SH
=RQH 6\VWH 1 $ 1%
5DWHG +HDV
SHFRYHU\ (I

=RQH 6\VWH $GMXVWHG $GMXVWHG \1 $

5DWHG 3RZF . FIP - FIP
=RQH,QILOW &)0 VH[V &)0 VH[W
VLIQ)ORZBR ZDOO ZDOO &)0 VI

SHU ([WHULIP VP H[WDCP VP H[WDO H[WDOC
6XUIDFH $UFH

(QHUJ\30XV P V
REMHFW P H[W
ZDOO

5HVLGHQWL| IUDFWLR IUDFWLRC

ILOWBBKWH®) KRXUV KRXUV IUDEWL

(QHUJ\30XV IRU DO

REMHFW KRXUV

+LJBELV +HDW 5HFRY 1 $ 30DWH 1%

7\SH

+HDW 5HFRY 1 $ 7RWDO 1%

SHFRYHU\ 7\

+HDW 5HFRY 1 $ 1%
)ORZ

+HDWLQJ 6H

+HDW 5HFRY 1 $ 1%
)ORZ

&RROLQJ 6H

+HDW 5HFRY 1 $ <HV 1%

+DV %\SDVV
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=RQH,QILOW &)0 VI &)0 VI

VLIQ)ORZBR H[WDOO H[WDO O &)0 VI
SHU ([WHULFE P V P VP H[WDO H[WDOC
6XUIDFH $UF P H[WDOO

(QHUJ\30XV P V
REMHFW P H[W

ZDOO

5HVLGHQWL| IUDFWLR IUDFWLRC
ILOWBBKWH®Y KRXUV KRXUV IUDFWL
(QHUJ\30XV IRU DO
REMHFW KRXUV

&% (&&SHWDWQG (QHURBORXODWHEYLDIGRQH HQHUJ\ FRQVXPSWLRQ
KRXU Rl WKH \HDUNPOIDARMXHE 56U \HDU N:K \U DQG WKHUPV
WKHUPYKW VRIWMOHIHDSSOLHV WKH WLPH GHSHQGHQW YD
WR FDOFXODWH DQQXDO HQHUJ\ XVH LQ NLOMRWWIQQMEYVK WKH L
DQQXDO SHDN HOHFWXERMIWRQYHPHINX UHG LQ NLBHRZDWWYV N:
DQG (QHUJ\30XV DOVR JHQHUDWH 7'9 HQHUJ\ FRVW VDYLQJV

SUHVHQW YDOXH GROODUYV 39 DQG QRPLQDO GROODUV

7KH HQHUJ\ LPSDFWV RI WRHD QUIRG FDHUG FREGILPDWHZJIRGH 7K
&$6( 7THDP VLPXODWHG WKH HQHUJ\ LPSDFWV LQ HYHU\ FOLPL
FOLPPRWH VSHFLILF 7'9 IDFWRUV ZKHQ FDOFXODWLQJ HQHUJ\

SHX QLW HQHUJ\ LPSDFWV IRU PXOWLIDPLO\ EXLOGLQJV DUH ¢
XQRLW $QQXDO HQHUJ\ DQG SHDN GHPDQG LPSDFWV IRU HDFK
WUDQVODWHG LQWR LPSDFWV SHU GZHOOLQJ XQLW E\ GLYLG
WKH SURWRW\BKHL 2 XMWIEBEE HRDEOHY D FDOFXODWLRQ RI VWDW
FRMUXFWLRQ IRUHFDVW WKDW LV SXEOLVKHG LQ WHUPV RI C
E\ FOLPDWH ]J]RQH

4.1.2.2 Statewide Energy Savings Methodology

7KH SHQLW HQHUJ\ LPSDFWV ZHUH H[WUDSRODWHG WR VWDWH
BWDWHZLGH &RQVWUXFWHRQHBUHERKRLW WHRIDVSWRYLGHG 7K
&RQVWUXFWLRQ JRUHFDVWYV HVWLPDWH QHZ FRQVWUXFWLRQ
WKDW WKH 7LWOH 3DUW UHTXLUHPHQWY DUH LQ HIIHF
WRWDO H[LVWLQLEXLOGKQWVWRHFNMWDWHZLGH &$6( 7THDP XV}
VDYLQJV IURP EXLOGLQJ DOWHUDWLRQV 7KH FRQVWUXFWLR(
FRQVWUXFWLRQ DQG H[LVWLQJ EXLOGLQJ VWRFN E\ EXLOGLC
W\V\SHV XVHBRMWWKHNVLRQ IRUHFDVW %XLOGLQJ 7\SH ,' DUH (
SURWRW\SLFDO EXLOGLQJ W ESRP/ IDY® LODHRR H/ R QV&MH ( &@&H U J\
&RPPLVVLRQ SURYLGHG JXLGDQFH RQ ZKLFK SURWRW\SLFDO
7\SH ,' ZKHQ FDOPWOIZWGEB HQOWUSS SROBEWWVHQWYV WKH
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SURWRW\SLFDO EXLOGLQJVY DQG ZHLJKWLQJ IDFWRUV WKDW \
6WDWHZLGH &%$6( 7THDIR %XHO®UQHDASH ," LQ WKH 6WDWHZLGH
JRUHFDVW

$SSHQGEYUKBVHQWY DGGLWLRQDO LQIRUPDWLRQ DERXW WKH P
XVHG WR FDOFXGBWR  WWDWPZEDFWYV

7TDEOH5HVLGH®WLOGLQJ 7\SHV DQG $VVRFLDWHG 3URWRW\SH

%XLOGLQJ' N\BRP %XLOGBURWRW :HLJKWLQJ )DF
6WDWHZLGH &RQVV (QHUJ\ ORG 6WDWHZLGH
JRUHFDVW $QDO\
OXOWLIDPLO\ /RZULAMHU G

/IRDGHG&R
OLG5LVHOL]
+LIJK5LVHOL]

3HBQLW (QHUJ\ ,PSDFWV 5HVXOWYV

)LUMMDU HQHUJ\ VDYLQJY DQG SHDN GHPDQG UHGXFWLRQV SH
LQ WKH IROORZLQJ WDEOHV ZKLFK DUH RUJDQL]HG E\ SURWR
FRQVWUXFWLRQ 3HU &$6( PRGHOLQJ JXLGDQFHDIQRG®\WIKH (Q}
DVXYPHV WKDWVBIRZXLOGLQJV DUH FRQVMOHFAWHG DY G PL[HT [
EXLOGLQJV DVVXPBBUHBIGYBIVYWULBHHUFRIQWG | XHO.OH WKH
PLELVH DQGLHIKWRW\BHMVXPHE SHUFPIQWG BEXHFD X \HH MV K

LV QRW FXUUHQMFON DLF BOUGVFULSWUYWHEDNWOGEQ®W RD OK EXK O
&RQVHTXHQOMHEWULFELW\ VDYLQJV DUH KLJKHU DQG QDWXUDO
ORULVH EXLOGLQJV
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7TDEOH )LUVYWDU (QHAWBIDFEWY 3HU 'ZHCGOR RYL &G LW UGGBHOQ H

&OLPLC (OHFWL BHDN (OHF 1DWXUD 7'9 (QHU
“RQH 6DYLC '"HPDQG 5HGX 6DYLC 6DYLQJV
B N:K N: WKHU N % W
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7TDEOH )LUYWMDU (QHUJ\ ,PSDAWWOVOBRAIWRZ5LVH /RDGHG
&RUULGRU

soLpp (OHFWL 3HDN (OHF 1DWXUD 7'9 (QHU
“ROH 6DYLC 'HPDQG 5HGX 6DYLC 6DYLQJV
- N : K N : WKHU N % W

(QHUJ\ VDYLQJV PD\ EH OBZYAH PRIHEKH RLIEXLOGLQLY¥RPSDUH
GXH WR WKH KLJKHU LQILOWUDWBR® WBHBWQ \&BYVIRP WEBH Q & % (
FRPPHUFLDO YHUVLRQ RI (QHUJ\30XV GLIIHUHQFHY EHWZHH
RWKHDVRQV
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7TDEOH )LUVYWMDU (QHUJ\ ,PSDFWYV 3HUWU0ZKLOHQULEPEGVBVH

&OLPLC (OHFWL BHDN (OHF 1DWXUD 7'9 (QHU
“ROQH 6DYLC '"HPDQG 5HGX 6DYLC 6DYLQJV
B N:K N: WKHU N % W

%HORZ DUH UHVXOWWY HRRX WHHGCS KRWIRW\SH &RPSDULQJ UHVXO
ORULVH JDMWGOE® D Q& WH PKVHG VDYLQJYVY DUH DERXW WZLFH DV
VDPH FOLPDWH ]RQH VRUJ WKGE HQFGAWNDOWH QKHY EHWZHHQ VRIW.
LOQFOXGLQJ GLITHUHQW LQILOWUDWLRQ DVVXPSWLRQV OLNH
+RZHYHU WWIHVKLBK[HG XVH UHVXOWY LQFOXGH VDYLQJV IURTF
IXQFWLRQ ZKLFK WDNHV DGYDQWH RXWIGRIRHH OFIRR OV (EH DR QV

FRROLQJ VHW SRLQW GXULQJ FRROLQJ VHDVRQ WKLV VLJQLI
VDYLQJV
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7TDEOH )LUVYWMDU (QHUJ\ ,PSDFWV 3HUW+2ZH 0OV H JO BHHW

soLpp (OHFWL 3HDN (OHF LDWXUD 7'9 (QHU
“RoH 6DYLC HPDQ ¢nyigyy w 6DYLQIV
N : K 5HGXFWLRC N % W

$V VKRZQ IRU WKH FOLPDWH JRQHV ZKHUH WKH PHDVXUH LV
DQG 7'9 HQHUJ\ VDYLQJYVY YDULHV E\ FOLPDWH J]RQH ZLWK
PRUH HIWUHPH FOLPDWH JRQHV

6 XEPHDVXUH % .LWFKHQ ([KDXVW OLQLPXP &DSW)>

'H\ $VVXWERQV DQG OHWKRGRORJ\ IRU (QHUJ\ 6DYLQJV $(

$V RI WKH 'UDIW &%$6( 5SHSRUWTTV GDWH RI SXEOLFDWLRQ WKF
UHOHDVHG WKH ILQDO 7'9 IDFWRUV WKDW DUH XVHG WR H
FRVW HIITHFWLYHQHVYV 7R DHQ\WUY\ DUHSVARWWMG LQ WKLV UHSI
IDFWRUV WKDW ZHUH UHOHDERBO QG WK H. % SH&\LK& & D U F K
YHUVLRQV UHOHDVHG LQ '"HFHPEHU 7TKHVH 7'9 IDFWRUV Z]
IDFWRUV WKDW WKH (QHUJ\ &RBPRBRLWKHRQ SXHOHRWRBGNGKBE R
FRPSOLDQFH PHWULFV KHO&ED OEWRREHWDW (QHUJ\ &RFKIVVLRQ
HOHFWULFLW\ 7'9 IDFWRUV GLG QRW LQFOXGH WKH SHUFHC
7'9 IDFWRUV GLG QRW LQFOXGH WKH LPSDFW RI PHWKDQH OH
WKDW WKH (QHUJ\ &RPPLVVLRQ SUHVHQWHG GXULQJ WKHLU Z
SUHVHQWDWLRQV IURP %UXFH :LOFR[ DQG 125(6&2 GXULQJ Wi
LQGLFDWHG WKDW WKH SHUFHQW UHWDLO DGGHU DQG PHW
HQHUJ\ HIITLFLHQF\ PHDVXUHYV KDYLQJ VOLJKWO\ KLJKHU 7'9 H
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WKBE®LQJ WKH 7'9 IDFWRUV ZLWKRXW WKHVH UHILQHPHQWYV §
VDYLQJYV SUHVHQWHG LQ WKLV UHSRUW DUH ORZHU WKDQ WK
REWDLQHG XVLQJ 7'9 ZLWK WKH SHUFHQW UHWDLO DGGHU |
SURSRVHG FRIGI¥ ZKDO EH PRUH FRVW HIIHFWLKH (QHWQI\ WK H
&RPPLVVLRQ QRWLIL HS&$ 6\ KHDPWRQVHI UG E \ ZBUKDW WKH
LQYHVWLJIDWLQJ IXUWKH UDBWRQWHXNQIPDRBRO ZDUPLQJ SRWH
*:3 YDOXHV LQWWHIDIGDRI *:3 YDOXHV WKDW ZHUH XVHG WR GH
7'9 IDFW,RWYV DQWLFLSDWHD®& W:BDWD @KHY PD\ LQFUHDVH WKH
IDFWRUV VOLJKWO\ PDNLQJ SURSRVHG FKDQJHV WKDW LPSUR
HITHFWQMMJ\ VDSUGWHRWQ N:K DQ® WKBRBRPVDIIHFRUMIHG E\ 7'9
GHPDQG IDFWRUV

‘KHQ WKH (QHUJ\ &RPPLVVLRQ UHOHDVHV WKH ILQDO 7'9 IDFW
7THDP ZLOO FRQVLGHYWDIOK QWH G WHRUUH VB YIHFIWLY Q G HHRNV W
DQDO\VHV XVLQJ WRHRIWLY DROU7TVWMKID I HVXOWYV WKDW ZLOO EH S
&$6( SHSRUW

7KH (QHUJ\ &RPPLVVLRQ LV GHYHORSLQJ D VRXUFH HQHUJ\ PI
('5 IRU WKH FRGH F\FOH $V RI WKH GDWH WKLV 'UDIW &
WKH VRXUFH HQHUJ\ PHWULF KDV QRW EHHQ ILQDOL]J]HG DQG
SURHIG JXLGDQFH RQ DQDO\WHV WKH\ ZRXOG OLNH WR VHH UI
FRGH FKDQJHV UHODWLYH WR WKH VRXUFH HQHUJ\ PHWULF ¢
&RPPLVVLRQ WKH )LQDO &%$6( 5SHSRUWYV PD\ LQFOXGH DQDO\V
PHWULF

LWH® H[KDXVW LV DOUHDG)\ UHTXLUHG XQGHU 7LWOH 3DL
$6+5%$( 6WDQGDUKH FRGH FKDQJH SURSRVDOI@QHOD QRW PRGL]
VWULQJHQBHRX MUKEXMMQ WDWKHU LPSRVH DGGLWLRQDO UHTXLL
HITLFLHQFLARXP FILIQUIORZ WKDW ZLOO LPS\DXKFHW H$Z L @ R GBVHH DRH Q
VLIQLILFD QM HIQHEP\ WKH P HHFX\WUBR QVKH &$6( SGHSRUW ZKLFK
WSLFDOO\ SUHVHQWY WKH PHWKRGRORJ\ DXOIMSWQRQY\ DQC
LPSDEWV KDV EHHQ WUXQFDWREZG YRU WKKHN GWDWHIHGH &$6(
FRQGXFW LQYHVWLIJDWLRQV RI HQHUJ\ LPSDFWV DQG UHVXOV
WKWWH SURSRVHG ZLOO QRW VLJQLILFDQWO\ LPSDFW HQHUJ\

7R FRQGXFW DQDO\VLV WKH 6WDWHZLGH &%$6( 7THDP FRPSDUH
SURGXFWYV WKDW ZRXOG DQG ZRXOG QRW FRPSO\ ZLWK WKH ¢
VXUYH\ IRXQG WKDW D GHQRWLXWNHG WHWHERONLWFKHQ H[KDXV)
UHJXODUO\ DQG ZKHQ XVHG LW zZDV WR UHPRYH VPRNH RGR
5HDVRQV IRU QRW XVLQJ WKHLU NLWFKHQ H[KDXVW LQFOXGH
WKDW WKH\ GLG QRWWKLYMW RO O\ SELQFHW XUYH\ UHVXOWYV
LQGLFDWHG WKDW RFFXSDQWYV XVH WKHLU NLWFKHQ H[KDXVYV
6WDWHZLGH &%$6( 7THDP DVVXPHG WKDW RFEXSDQWYV ZRXOG U>
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VDPH OHYHO RI SROWMXWDR V&R QUHTXHQWO\ DWWV SHU FIP |
DLUIORZ LV WKH UHOHYDQW FRPSDULVRQ EHFDXVH UDQJH |
HITLFLHQFLHY RU ORZHU DLUIORZ UDWHYV PXVW UXQ IRU D OR
WKH VDPH DPRXQW RRBRODWEKGVWRWIDQJH KRRGV ZLWK KLJKHL
HITLFLHQFLHV RU KLJKHU DLUIORZ UDWHYV

3HBQLW (QHUJ\ ,PSDFWV 5HVXOWYV

7KLV DQDO\WLYVY FRQVLGHUHG WKH SRZHU FRQVXPSWLRQV :D\
KRRGV WKDW ZRXOG DQG ZRXOG (FRW SFRRICEORHZ BW W RV KH/ DQ U |
SURGXFWYVY LQ WKH +9, GDWDEDVH

JLIXUHEHORZ VKRZV DOO UDQJH KRRGV IURP WKH +9, GDWDED
UHTXLUHPHQW VRQHWIKODVLQYRQHDW DQ DLUIORZ UDWH RI
ORRN DW NLWFKHQ UDQJH KRRG SURGXFWV PRVW OLNHO\ WR
6WDWHZLGH &$6( 7HDP ILOWHUHG WKH +9, GDWDEDVH IRU SU
SUHVVXUH RM DWLQRABNYV Z F ZHUH HLWKHU D PLFURZDYH RU
KRRG DQG KDG GXFWLQUQHAKH\ QRF KH L WKAHU ELQFKLR F K
GLDPHWHU URXQG RU VILQFKM GKBWHWHURWRXQG RU VTXDUF
DGGLWLRRQEZRMQQJ WKH +9, GDWDEDVH WKH 6WDWHZLGH &$
FRPELQH PRGHOV ZLWK QHDUO\ LGHQWLFDO PRGHO QXPEHUYV
EXW ZKLFK GLIIHUHG E\ RQO\ DHVWKHWLF FKDUDFWHULVWLF
VHWV Rl PRGHOWWKHPEWU O

JRU UDQJH KRRGV ZLWK DLUIORZ UDWHYV EHWZHHQ DQG

VLIQLILFDQW FRUUHODWLRQ RI SRZHU SHU XQLW RI IORZ ZD!'
DLUIORZ UDWHV EHWZHHQ DQG F 1 PJ QU KIHFWDH) WDY/RIEY IMWLDY\M
FRUUHODWLRQ DW WKH SHUFHQW VLIJQLILFDQFH OHYHO ZD\
LQGLFDWLQJ ZRUVH SHUIRUPDQFH DW KLJKHU DLUIORZ UDWH
VLIQLILFDQW GLITHUHQFH IRU WKH ZLGHB UWDKH H WD WHWZ ILARZ \
&$6( 7THDP DVVXPHV WKDW PRVW SURGXFWV LQVWDOOHG LQ F

FIP
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J)LIXUH .LWFKHQ UDQJH KRRG SRZHU SHU XQLW RI IORZ
6RXUFH +9, 'DWDEDVH

7KH 6 WDWHZLGH &%$6( 7THDP DONR/WVWRB FREBOIMWKH ZDWWYV
KRRGV ZLWK DLUIORZ RI WR FIP QRW FRPSOLDQW ZLWK
SURGXFWYV ZLWK DLU IORZ RI WR FIP FRPSOLDQW ZLWK
DQDDOWYWWVIRXQG D VWDWLVWLFDOOYINOQXGQLILFDQ®W WKH HIDMQNW F¢§
FRPSOLDQWFRESOAQAP@W SURGXFWYVY 7KH UDQJH KRRI®V ZLWK I
QRERPSOLDQWLXDHWHUDJIH @ FIP WKDQ UDQJH KRRGWRLWK DQC

FIP FRPSOLDQW LQGLFDWLQJ ZRUVH D¥RBBOH DD IHDWIRH
KRRGV 7KLV LQGLFDWHY WKDW WKH SURSRVHG UHTXLUHPHQ
HQHUJ\ DQG PD\ VOLIJKWO\ GHFUHDVH HQHUJ\ XVDJH

6XEPHDVXUH & &HQWUDPWHEHNQDOOWLRQ 'X

.H\ $VVXPSWLRQV IRU (QHUJ\ 6DYLQJV $QDO\VLV

$V RI WKH 'UDIW &%$6( 5SHSRUWTTV GDWH RI SXEOLFDWLRQ WKF
UHOHDVHG WKH ILQDO 7'9 IDFWRUV WKDW DUH XVHG WR H
FRVW HIITHFWLYHQHVVFRXW BQBOJWWIDWQSUHVHQWHG LQ WKLV U
IDFWRUV WKDW ZHUH UHOHDERBE QG WK H % GS&EK&& D U F K

YHUVLRQV UHOHDVHG LQ '"HFHPEHU 7TKHVH 7'9 IDFWRUYV Z|
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IDFWRUV WKDW WKH (QHUJ\ &GRRRIQIVWK® ISUBXBEQMWHBRUNVKR
FRPSOLDQFH PHWULFV KHOSDOEWREHWD (QHUJ\ &RFPIKIVVLRQ
HOHFWULFLW\ 7'9 IDFWRUV GLG QRW LQFOXGH WKH SHUFHC
7'9 IDFWRUV GXGHQWWHLRE®DFW RI PHWKDQH OHDNDJH RQ WK
WKDW WKH (QHUJ\ &RPPLVVLRQ SUHVHQWHG GXULQJ WKHLU Z
3UHVHQWDWLRQV IURP %UXFH :LOFR[ DQG 125(6&2 GXULQJ Wi
LQGLFDWHG WKDW WXH GGSHUBRGW WWWDQH OHDNDJH ZRXOG
HQHUJ\ HIILFLHQF\ PHDVXUHV KDYLQJ VOLJKWO\ KLJKHU 7'9 H
WKDQ XVLQJ WKH 7'9 IDFWRUV ZLWKRXW WKHVH UHILQHPHQW
VDYLQJV SUHVHQWHG L @ W KIKD Q H/8 IR W [DOXH @ RZKDW ZRXOG k
REWDLQHG XVLQJ 7'9 ZLWK WKH SHUFHQW UHWDLO DGGHU |
SURSRVHG FRGH FKDQJHV ZLOO EH PRUH FRVWH I(GIRWLYH XV
&RPPLVVLRQ QRWLILH&S 6\(KHDPWDADHIUGH W KD IWH WK H
LQYHVWLJIDWLQJ IXUWKHUDBWRQWHXNRIPDRBMRO ZDUPLQJ SRWH
*:3 YDOXHV LQVWHDKGDRI WXMDOXHV WKDW ZHUH XVHG WR G
7'9 IDFW,RWYV DQWLFLSDWHG® W:BDWW R LQFUHDVH WKH 7'9
IDFWRUV VOLJKWO\ PDNLQJ SURSRVHG FKDQJHV WKDW LPSUR
HITHFWQMMJ\ VDSUBYWQWHG LQ N:RWH GRVWKBUIRVFRUMIHG E\ 7'9
GHPDQG IDFWRUV

KHQ WKH (QHUJ\ &RPPLVVLRQ UHOWRWYMYV WKKHH GIWQWWMHZLEG HD & $
7THDP ZLOO FRQVLGHYWDIOK QWH G WHRUUH VB YIHFIWVLY Q G HHRNV W
DQDO\VHV XVLQJ WKH ILQDO 7'9 IDFWRUV IRU WKH UHVXOWYV !
&$6( SHSRUW

7KH (QHUJ\ &RPPLVVLRQ LV GHHWORBH®MDFVR)QUHH HGHVLJIQ
('5 IRU WKH FRGH F\FOH $V Rl WKH GDWH WKLV 'UDIW &
WKH VRXUFH HQHUJ\ PHWULF KDV QRW EHHQ ILQDOL]HG DQG
SURYLGHG JXLGDQFH RQ DQDO\VHWMKIG\L DR XOKGH CLLPNSHD FWVR R/ H §
FRGH FKDQJHV UHODWLYH WR WKH VRXUFH HQHUJ\ PHWULF 2
&RPPLVVLRQ WKH )LQDO &$6( 5GHSRUWV PD\ LQFOXGH DQDO\V
PHWULF

2YHUDOO WKLV DQDO\VLV XVH& WR¥XRPWDHEBAHDRG YOHXIH O
KLJKLVH SURWRW\SH XQGHU WZR GLIIHUHQW OHYHOV RI GXFW
VDPH YHQWLODWLRQ IDQ REMHFW LQ (QHUJ\30XV ZKLFK VXSS
XQLWV ,Q RUGHU WR PRGHO WKWMLRRSBFWW RP FHDWOU DO YWHKQHN!
ZDV DGMXVWHG EDVHG RQ HVWLPDWHY IURP IRXU VXEMHFW F
WKURXJK IHHGEDFN IURP DWWHQGHHY DW WKH ODUFK \
WRSLF DQG WKH IDQ IORZ UDWKHZD VVXE®M EVWHHIEU BV \DH GO RIQ NA
IRU D W\SLFDO FHQWUDO YHQWLODWLRQ GXFW V\WWHP 7KH Y
IORZ UDWH ZHUH WKHQ DGMXVWHG DJDLQ IRU WKH VHDOHG F
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HIITHFWLYH OHDNDJH DUHD LQ WDKM XGHXFWL R\ WW RV KM WKH 1D
SUHVVXUH DQG IORZ DUH DGMXVWDEOH DQG RSHUDWH DW WK
FRPH IURP ERWK UHGXFHG IDQ HQHUJ\ RI WKH URRIWRS VXSS
FRROLQJ HQHUJ\ IURP UHGXFHG ORYWHRR IFWR R 6 LKHIDRWDLIHG DIQUG
LPSDFWV HQHUJ\ VDYLQJV YDU\ E\ FOLPDWH JRQH +RZHYHU
FRVW HIIHFWLYH LQ DOO FOLPDWH JRQHV

7KH IROORZLQJ VXEVHFWLRQV SURYLGHYVY PRUH GHWDLO RQ W
UHVXOWYV
(QHUJ\ 6OMLOHWKRGRORJ\

4.3.2.1 Energy Savings Methodology per Prototypical Building

7KH (QHUJ\ &RPPLVVLRQ GLUHFWHG WKH 6WDWHZLGH &$6( 7H
LPSDFWV XVLQJ VSHFLILF SURWRW\SLFDO EXLOGLQJ PRGHOV
JHRPHWULHYV IRWHGLRIHXHLQWB LW/ 7KH SURWRW\SH EXLOGLQ.
&$6( 7THDP XVHG LQ WKH DQDO\¥SYHMGH [SYUHVHQWHG LQ

7KH 6WDWHZLGH &%$6( 7THDP R Q X P R GHO WS N\HKIBIMKPW R W\ S H
EHFDXVH WKLV LV WKH RQO\ SURWRW\SH ZLWK FHQWUDO YHQ

7TDEOH SURWRW\SH %XLOGLQJYVY 8VHG IRU (QHUJ\ '"HPDQG &RV
,PSDFWV $QDO\VLV

SURWRW\S 1XPEF JORRU { ' HVFULSWLRQ

1DPH RIGWRU VTXDUH
+LJEBLVH VWRUWWRU\ UHYV L\GWRW\
OL[H&VH FRPPHUFLDXQLW E X{YAGL

GZHOOLQJ XQLW VL]H

TKBWWDWHZLGH &%$6( 7THDP HVWLPDWHG HQHUJ\ DQG GHPDQG L
SURSRVHG FRGH FKDQJH XVLQJ WKH SHVHDUFK 9HUVLRQ F
KLIJIKLVH UHVLGHQWLDO EXL&ORGL QYW XRPBMWQLIROM (ZKHUH SRVVLE
IROORZLQIRREVHFRWLGH GHWDLO RQ ZK\ (QHUJ\30OXV ZDV XV
&RP

(QHUJI\BOHXQMHUDWH WZR PRGHOV EDVHG RQ XVHDQ®ISHKWYV WKI
SBURSRVHG "HN\KIH@WDQGDUG 'HVLWKH KHEBRHMMWQEWRI WKH GHVLJ

5 &%(&&SHY FUHDWHY D WHKLS3HIHRGEHNH WVLIQ WKDW UHSUHVHQWY D EXLO
URSRVHG '"HVLIJQ EXW ZLWK FRQVWUXFWLRQ DQG HTXLSPHQW SDUDPHW

,(QWHUQDWLRQDO (QHUJ\ &RQVHUYDWLRQ &RGH ,(&& 7KH 6WDWHZLGH
5HIHUHQFH 'HVLJQ IRU HQHUJ LPSDFWV HYDOXDWLRQ
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WKH EXLOGHEXILO® DQEH @\RHUWV D GHILQHG VHW RI IHDWXU
EXGJHW RIKDMW RRPOSOLDQW ZLWG®H 3DUW FRGH UHTXLUHPF
YJHDWXUHV X VBH\GD D@ DMKGD' BBHVBDULEHG LOHWKE HERWL D O
SHIHUHQFH OREXIURSRVHG 'HVLIJ®HJMBBH\HE®MWU\ DV WKH
BWDQGDUG 'HVLIJQ EXW LW DVVXPHV WKH HQHI3HYAMDEWKUHV |
ZLWKNHU LGBX®WYHORS VDYLQJV HVWLPDWHYV IRU WKH SURSR"
6WDWHZLGHHOP6FUHDWHG D 6WDQGDUG 'HVLJQ DQG 3URSRVH
SURWRW\SLFDIOHEMLOGID@QI H[LVWLQJ 7LWOH 3DUW UHTXLU
EXLOGLQJ VIVWHP LQ TXHVWLRQ DQG DSSOLHV WR ERWK QHZ
BWDQGDUGV HFPLIQLFRESOLDQW ZLWK W KH UWH T X WIDOHP HQ W V
ZKLFK LV D EDODQFHG YHQWLODWLRQ V\VWHP ZLWKRXW KHD\

7KH BURSRVHG 'HVLJQ ZDV LGHQWLFDO WR WKH 6WDQGDUG '}
UHYLVLRQV WKDW UHSUHVHYWWKWKFURBEGNHG FKDQ

4.3.2.2 Submeasure C: Central Ventilation Duct Sealing

7KH 6 WDWHZLGH &%$6( 7THDP PDGH WKH IROORZLQJ DVVXPSWLF
PRGHOLQJ ZDV GRQH. YR BKRWRWKSH EHFDXVH WKLV LV WKH
DVVXPHV FHQWROQ O/ WWHPVODWREIHGHAHOWK@JISHPLW PRGHOLQJ
ZRXOG DSSO\ WR DQ\ FHQWUDO YHQWILL\OHD WOQRQOMN\EXMIOFRGLQBFD )
ZLWK WKH HQHUJ\ VDYLQJV VFDOLQJ ZLWK WKH QXPEHU RI Gz
RSHUDWH ZLWISKWVHPYRDHVID@@G OHDNDJH %HFDXVH WKH 6WD\
DVVXPHG D IDLUO\ ORZ SUHVVXUH IRU WKH FHQWUDO YHQWLC
RU LQFKHV Z F UHVXOWY VKRXOG EH DSSOLFDEOH WR VK
DQG OR¥H FRPRBQLGRU SURWRW\SHYV

7KLV DQDO\VLVY DVVXPHG WKDW WKH EXLOGLQJ KDG FHQWUDC
H[KDXVW L H HDFK LQGLYLGXDO GZHOOLQJ XQLW KDG LWV |
RQ GDWD IURP *DEHO (QHHR\ L QRLE DEWMEQUDKN K DQ\H Z
FRQVWUXFWLRQKIURMHOWUYUDO VXSSO\ YHQWLODWLRQ DQG X
FHQWUDO VXSSO\ DQG FHQWUDO H[KDXVW DQG WKH UHPDLQ¢
H[KDXVW RU ZHBEB O\ SDRWW FW V

1RWH WKDW LI WIHMWWRPBG \WHYWDEZO VROSH Q WHQW LID[KW X R O
HQHUJ\ VDYLQJV ZRXOG URXJKO\ GRXEOH 7KLWSIDALEHFDXWH \
ZRXOG EH WKH VDPH IRU D EDODQFHG V\WVWHP VR WKH IDQ H
VDPH ,Q DGGLWLRQ&MKH HIWD WWZXBHG WKDW WKH DLU ORVW
ZRXOG EH FRQGLWLRQHG )RU VXSSO\ DLU WKH OHDNHG DLU

®5HFDOO WKDW WKH SURSRVHG UHTXLUHPHQW RQO\ DSSOLHV WR FRQWLC
EDODQFHG YHQWLODWLRQ VWUDWHJ\
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GZHOOLQJ XQLWV WKDW ZRXOG QHHG WR EH FRQGLWLRQHG
UHSUHVHQWYV DGGIHGL RADFOWH N GAHPRILQI XQLWYV WKDW ZDV
HQHUJ\ VDYHG IRU KHDWLQJ DQG FRROLQJ ZRXOG EH WKH VD
HIKDXVW GXFW V\VWHP

7KH VDYLQJV DQDO\VLV IRU WKLV UHSRUW ZDV DOVR FRQGXF
ZRXOG EHUFBQW OHDNDJH DW 3D LOQFKHV Z F IRU DOO
7KLV LV HTXLYDOHQW WR WKH SURSRVHG UHTXLUHPHQW I|IRU
XQLWYV PD[LPXP RI SHUFHQW OHDNDJH DW 3D LQFK Z F
HKDWHV WR SHUFHQW DW 3b +RZHYHU LW LV OHVV VWL
UHTXLUHPHQW IRU FHQWUDO YHQWLODWLRQ GXFWV VHUYLQJ
SHUFHQW OHDNDJH DW 3D LQFKHV Z F &RQVHTXHQWO)
XQGNWHPDWH VDYLQJY 6LQFH WKLV LV D ZRUVW FDVH DVVXF
&$6( 7THDP GLG QRW UHSHDW DQDO\VLVY XQGHU WKH SURSRVD

7TDEOHWXPPDUL]HV NH\ PRGHOLQJ DVVXPSWLRQV XVHG IRU WK
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7TDEOHORGLILFDWLRQV ODGH WR 6WDQGDUG '"HVYLBRODIMWH FK 3
&EHQWUDO 9HQWLODWLRQ 'XFW 6HDOLQJ &RGH &KDQJH

S3DUDPH 6WDQGI 3URSR\ 15 $&0 5DWLRQDOH IRU "LITHUHQW

1DPH '"HVLJQ 'HVLJQ YDOXH
SDUDPH 3DUDPF
9 DXOH 9DOXH

6WDWLF 3D 3D 3D %DVHG RQ UHYLHZ RI VL[ F

3UHVVX GXFWV LQ WZR SURMHFWYV

)DQ SURJUDP WKH DYHUDJH S|
LV 3D +RZHYHU WKLV UFE
KLJK OHDNDJH LQ WKH
OHDNDJH LQFUHDVHV ZLWI
HQVXUH D FRQVHUYDWLYH
DQG WR PDNH WKH UHVXO!
WKH ORZH DQGE.PHGURWRW
DQDU\BNVXPHG 3D

/IHDNDJI DW DW 8QNQR DW 3D FRUUHVSRQGYV

DVVXPS 3D 3D 3D ZKLFK ZDV HVWLPDWH(
OHDNDJH YDOXH LQ WKH 7
5HVLGHQWLDO ,%$4 &%$6( UH

$FWXDC BQNQR %DVHG RQ RSHUDWLQJ SU|

RSHUDV HYHQO\ GLVWUL BRW B & HOGH

OHDNDJ IORRU 7R GHOLYHU WKH U

UDWH WR WKH ORZHU GZH:
EHFDXVH OHDNDJH LQFUHI
IDQ IORZ PXVW EH LQFUHD
DSSUR[LPDWHO\ LQ WKF

, QILOW!I 6DPH D' 6DPH D %DVHG RQ FRPSDULVRQ RI
15 $&0 15 $&0 FIP VI LQILOWUDWLRQ VFKHGXOH

YDOXH YDOXH LQILOV DVVXPSWLRQV GR QRW VL.

VFKHG VDYLQJV IURP WKLV PHDV>

R DGMXVWPHQWY PDGH DOW

LQGLFDWHYV LBXEEWIRYWUR

DFWXDO PXOWLIDPLO\ OHEL

6RXUFH )URP WI 1 $ 1% %DVHG RQ DVVXPSWLRQ W
OHDNDJ FRQGLW D EXLOGLQJ FKDVH LV GUL
VSDFH VSDFHV

7KH 6WDWHZLGH &$6( 7THDP PRGHOHG H Q HILMHWERIWRGH XXWLLGJ
(QHUJ\30XV VRIWZDUH VLQFH WKH &DOLIRUQLD %XLOGLQJ (C
&RPPHUFLDO EXLOGLRPIVGRBMEERW SURYLGH WKH XVHU ZLWK
DGMXVW YHQWLODWLRQ GXFW OHDNDJH

7KH 6 WDWHZLGH &BSGBXFHGMIEDVH OHWHNFFHR®RIRI FHQWUDO ID
UDWH DW 3D VLQFH WKLV FRUUHVSRQGV WR SHUFHQW O]
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LQQWHUYLHZY DQG D OLWHUDMWXOH UHBHMGHQ WIKHD ,$4 &$6(
UHVHDKEROH WKLV LV VLIJQLILFDQW HOSFONDKHB LIMMWRHYLHZHHYV
SHVLGHQWLDO ,$4 &WKDWH\VEHFDRWH WKHUH LV QR FXUUHQW L
OHDNDJH WHVWLQJ IRU WKHVH GXFW V\VWHPV WKH\ DUH RIW
&$6( 7THDP DVVXPHG SURSRVHG OHDNDJH RLUISIREFH®DV RI FH(

LQFK Z F IRU GXFWV VHUYLQJ VL[ RU IHZHU GZHOOLQJ X
UHTXLUHPHQW IRU SHUFHQW DW 3D IRU GXFWV FDUU\LQJ
DQG ZLWK UHTXLUHPHQWYV LQ P &

7KH SURSRVMIIKXGUHPHQW FDOOV IRU D PD[LPXP OHDNDJH RI S
LQFKHV Z F IRU GXFWV VHUYLQJ PRUH WKDQ VL[ GZHOOLQJ
ZLWK VWDWLF SUHVVXUH SHUFHQW DW 3D LV HTXLYDOHQ
FDOFXODRZLRQ EHO

7KH GXFW OHDNDJH FXUYH LV GHILQHG E\ WKH IROORZLQJ HT
4 & [3
6RXUFHKH (QHUJ\ &RQVHUYDWRU\

KHUH 4 LV WKH OHDNDJH LQWR RU RXW RI WKH V\VWHP LQ F
EXLOGLQJ VSHFLILEHBQGBKGRWHUWKH ILHOG WHVW 3 LV WKH
LQVLGH DQG RXWVLGH WKH GXFW V\VWHP LQ 3DVFDLOW DQG
EDVHG XVLQJ HPSLULF®ROLQWWIX EWDERPDYWHU GRRU WHVW LV
WA\SLFDOO\ DVVXFHG DD VARUO@WM WHVW 7KXV IRU WKH VDPH GX
UDWLR RI OHDNDJH DWVNR TOAMHADODINH B W BDXDPOOWKIMH UDWLR
SUHVVXUH DW SWMRFBOMVEXUH DW WBDOMWAHD® WRSWKH SRZHU
HISRQHQW Q 1RWH WKDW EHFDXVH WKLV LV WKH VDPH GXFW
LV FRQVWDQW VR IDOOV RXW RI WKH HTXDWLRQ

4 4 3 3 DQG WKHUHIRUMH44 [
4

4.3.2.3 Statewide Energy Savings Methodology

7KH SHQJLW HQHUJ\ LPSDFWV ZHUH H[WUDSRODWHG WR VWDW|
6WDWHZLGH &RQVWUXFWLRQ )RUHFDVWV WKDW WKH (QHUJ\ &
&RQVWUXFWLRQ )RUHFDVWYVY HVWLPDWH QHZ FRQWWNXFWLRQ

7 $OWKRXJK VWDFN HIIHFW PD\ OHDG WR \GIOIRFRWH W IRFS\H Bl DI\W E §/J FSKUDH\IEX/U
VHDVRQDOO\ 6LQFH LW LV VLPSOHU \ER FIDRWRIY DHY 0@ BN WHU U B XYW O RV \DKJ
VDPH LI SUHVVXUHV YDU\ E\ IORRU FRPSDUHG WR HYHQ RI OHDNV GLVWU
GLVWULBXEEMWKH DQDOVWR 3D DFURVV WKH JULOO GXH \WRKMWH EDODQ]
PDJQLWXGH RI VWDFN SUHVVXUH ZLOO EH VPDOO UHODWLYH WR WKH JULC
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WKDW WKH 7LWOH 3DUW UHTXLUHPHQWY DUH LQ HIIHF
WRWDO H[LVWLQJ EXLOGLQJ VWRFN LQ WKDW WKH 6WDWH
VDYLQJV IURP EXLOGLQJ DOWHUDWLRQV FRB\PRQXFWLFEQ LRK
FRQVWUXFWLRQ DQG H[LVWLQJ EXLOGLQJ VWRFN E\ EXLOGL(
W\SHV XVHBRIQQ/WKEMFWLRQ IRUHFDVW %XLOGLQJ 7\SH ," DUH
SURWRW\SLFDO EXLOGLQJ W SSRP [IDY® BODHBRERVFR VP K&6((@I& U J\

&RPPLVVLRQ SURYLGHG JXLGDQFH RQ ZKLFK SURWRW\SLFDO
7\SH ,' ZKHQ FDOFXODWLQJ VW DYDHEDHS H HMHQUA V WPISID SWR W R \
EXLOGLQJV DQG ZHLJKWLQJ IDFWRUV WKDW WKH (QHUJ\ &RPF
&$6( 7THDP XVH IRU HDFK %XLOGLQJ 7\SH ,' LQ WKH 6WDWHZLC

$SSHQGIPKBVHQWY DGGLWLRQDO LQIRUPDWLRQ DERXW WKH P
XVHG WR FDOFXODWH VWDWHZLGH HQHUJ\ LPSDFWYV

7TDEOH5HVLGH®WLOGLQJ 7\SHVY DQG $VVRFLDWHG 3URWRW\SH

%XLOGLQJ AWBRP 6WDW %XLOGBURWRWI HLIJKWLQJ )
&RQVWUXFWLRQ )RUHF (QHUJ\ ORGHOL IRU 6WDV
,PSDFWV $Q

OXOWLIDPLO\ IRZULMHIGHQ
/IRDGHG&RUULG
OLG5LVHOL[HGS
+LIJK5LVHOL[HG

SHBQLW (QHUJ\ ,PSDFWV 5HVXOWYV
4.3.3.1 Results for High -rise Mixed Use Building and Comparison with Field

Measurements and Engineering Calculation

7TDEOHWKRZV HQHUJ\ LPSDFWV E\ FOLPDWH IRU WKH FHQWUDO
PHDVXUH IRUUIMKH RXVUVHHGEXLOGLQJ 5HVXOWY DUH IRU QHZ FR
DW WKH SHU GZHGOLWKRZ@LW RBH YHH®VXUH GRHV KDYH VLJQLI
HQHUJ\ VDYLQJV E\ FOLPDWH JRQH EXW KDV VWURQJ HQHUJ\
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7TDEOH )LUVYWMDU (QHUJ\ ,PSDFWV 3HUW+2H & D\ D BRGNSV H

&OLPLC (OHNFUL BHDN (OHF 1DWXUD 7'9 (QHU
“ROQH 6DYLC '"HPDQG 5HGX 6DYLC 6DYLQJV
B N:K N: WKHU N % W

%HFDXVH WKHVH UHVXOWY LQGLFDWH KLJK HQHUJ\ VDYLQJV
FRPSDUHG UHVXOWY XVLQJ D FDVH VWXG\

JLHOG PHDVXUHPHQWY IURP UHWURILWWHG EXLOGLQJV LOOX
VLIQLILFDQWO\ UHGXFH IDQ IORZ U DN H. FDKQLWW KH R®I WIX W@ YWLHQ/.
$VVRFLDWLRQ IRU (QHUJ\ $IIRUGDELOLW\ $($ VKDUHG D FDV
VWRU\ PXOWLIDPLO\ EXLOGLQJ IRU ZKLFK LW KDG FRQGXFWH
H[KDXVW VKDIWV DQG LQVIWWRD RRGV \@DE®H DI NBIIX O

UHGXFWLRQ UDQJHG IURP SHUFHQW WR SHUFHQW ZLWK C
%HFDXVH Rl WKH UHGXFHG OHDNDJH $($ ZDV DEOH WR UHGX
WKHVH VKDIWV E\ DQ RUGHU RAFR\D YOVWNBW IRW WKRPHQGLQ WK
EHORKLFK VERDWIQ® OORZ UDWHVDQG SIPMWURILW ,Q DGGLWIL
SULRU WR WKH UHWURILW WKIQWESBW HGR RQ\G AMKIHH RLYGHGIO H
IORRUV ZHWHH QWGBDWHG ZH[W R XD/MP RWYRZ QJRHHFRUGHG RQ WKH
&RQVHTXHQWO\ WKH SURMHFW GHOLYHUHG HERWKKXHBHUJ\ VD

18 &$5 GDPSHWIW PRGXODWLQJ RULILFEGWBKDMO BRX W R BDGWIFAD CBINON HP V W R
FRQVWB@WOV 3URMHFWYV FDQ XVH &$5 GDPSHUV DV RQH PHDQV RI EDODQ
FHQWUDO YHQWLODWLRQ VKDIW
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JLIXUH&HQWUDO IDIWID\R ZF I P QSUSIRMIOLQJ RI FHQWUDO YHQV
VKDIWV LQ UHWURILWWHG PXOWLIDPLO\ EXLOGLQJ

6RXUFH $($

%HFDXVH RI WHH NDW.OIMSUHGLFWHG WKH 6WDWHZLGH &%$6
HQJLQHHULQJ FDOFXODHDMRLQWJI WR HHYWIV MVIEDWELR KW TURP WKLV P/

FRPSDUH ZLWK WKH HQHUJ\ PRGHOLQJ UHVXOWYV (TXDWLRQ
FDOFXODWLRQ IRU KHDWLQJ VDYLQJV
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(TXDWLR&EYLQJV 3RWHQWLDO IRU +HDWLQJ 6DYLQJV IURP 9H
7KHUPDO

saz 0% (/ 0*&&06

*A=PEJJCREJEINIO L —
( U{{dyx

KHUH

+HDWLQJ 6DYLQJV $QQXDO VSDFH KHDWLQJ VDYLQJ
VSHFLILF KHDW RIKDLU LQ %78 IW
&)0 ([KDXVW UDWH LQ FXELF IHHW SHU PLQXWH}
+'""  +HDWLQJ GHJUHH GD\V
7 +RXUV SHU GD\ IDQ RSHUDWHV
() 6HDVRQDO KHDWLQJ V\VWHP HIILFLHQF\
FRQYHUVLRQ IDFWRU IURP %78V WR WKHU
JRU WKHU+VIKOL[HG 8VH %XLOGLQJ WRWDO YHQWLODWLRQ O

6DFUDPHQWR' |IRU FRRRXV DLUIORZ KRXUV SHU GD\ DW D
HITLFLHQF\ RI SHUFHQW WKH FDOFXODWLRQ LV
sazOuavultgrtOtv
*A=PERI€CREIGIANIO L —— LtxxwDANIO
rarU{{dyx
,Q FRPSDULVRQ WKH (QHUJ\30XV VLPXODW.LVNRIRW FOEG R PW Q &
HVWLPDWHG WKHUPV VDYLQJY DW WKH EXLOGLQJ OHYHO

ZKLFK VXSSRUWYV WKH PRGHOLQJ UHVXOW IRU QDWXUDO
KDYH D VLPLODU HQJLQHHULQJ HVWLPDWH IRU HOHFWULFLW\

4.3.3.2 Results for the Midrise Mixed Use and Low  -rise Common Corridor
Buildings

JRU WKH PLGUWH B RRARRZQ FRUULGRU DQDO\WLY WKH 6WDW
QRW FRQGXFW HQHUJ\ VLPXODWLRQV LUQ \BD W REMRWXVH W R
SURWRWERW BRVXPH FHQWUDO YHQWLODWLRQ ,QVWHDG Wl
HQHUJ\ VDYLQJV ZRXOG EH WKH VIHH @AH D KMWWAKKHY KNRBKOQ G
VLPXODWLRQ 3HU GZHOOLQJ XQLW LPSDFWV VKRXOG EH URX
SUHVVXUNDLDRHWRKKLY LV EHFDXVH IRU WKHVH YHQWLODWLRQ
DLUIORZV WKH DLUIORZ ZLOO LQFUHDVH ZLWK WKH QXPEHU |
SHU GZHOOLQJ XQLW 7KH 6 WDWHZLGH &%$6( 7THDP LQWHUYLH
RQ WKIKRBHWQG ERWK DJUHHG WKDW HQHUJ\ VDYLQJV VKRXO
QXPEHU RI GZHOOLQJ XQLWYVY 7KH\ DOVR UHSRUWHG WKDW W
KLIKLVH SURWRW\SH " Z F > 3 D@L VIHV EXIWN M\Q B IOARDZ0 | RRJU KR
DQGZORVH ,Q DGGLWLRQ IRXU SDUWLFLSDQWYV DW WKH ODU
UHVSRQGHG WR D SROO TXHVWLRQ RQ W\SLFDO VWDWLF SUH’
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UHSRUWHG LW LV DW OHDVW ~ Z F 3D LQ WHSRUWHEG BDW
LV DW OHDVW ~ Z F 3D URVH ERPPRK) FRG UWLRRU PXOWL
EXLOBLQJV

(QHUJ\ 6DYLQJV IRU WKHIBVYEWHRRMPRQEFERBRULGRU EXLOGLQJV
TDEOHDQGDEOHEHORZ

7TDEOH )LUVYWMDU (QHUJ\ ,PSDFWYV 3HU/RHABIONH JRDFTEMNG
&RUULGRU

soLpr (OHFWL 3HDN (OHF 1DWXUD 7'9 (QHU
“ROH 6DYLC 'HPDQG 5HGX 6DYLC 6DYLQJV
- N : K N : WKHU N % W

19 $OWKRXJK DSSUR[LPDWHO\ RQH KXQGUHG SDUWLFLSDQWY FDOOHG LQWF
UHVSRQG WR WKHVH SROO TXHVWLRQV OLNHO\ EHFDXVH WKH\ GLG QRW |
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7TDEOH)LU¥WDU (QHUJ\ ,PSDFWYV 3HU: 0210 HQULSYPE VBV H

&OLPLC (OHFWL BHDN (OHF 1DWXUD 7'9 (QHU
“RQH 6DYLC '"HPDQG 5HGX 6DYLC 6DYLQJV
B N:K N: WKHU N % W
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&RVW DQG &RVW (IITHFWLYHQHVV

6XEPHDVXUH $ (59 +59

(QHUJ\ &RVW 6DYLQJVY OHWKRGRORJ\

(QHUJ\ FRVW VDYLQJV ZHUH FDOFXODWHG E\ DSSO\LQJ WKH 7
HQHUJ\ VDYLQJVY HVWLPDWHY WKDW ZHUH GHULYHG XVLQJ WK
7'9LV D QR UPHOUWHREFD O @8 IR WW Y L W KDRMFRXQWYV IRU
WKH YDUWNBVERHHGRHFW U L FIDVW\ IRIBK QKDRAXXJU RUOVDKOHR QHIDZ LW K K R Z
FRVWY DUH H[SHFWHG WR FKDQJH RY HUDW¥X HRSH U HR GGR1l QDAQLIIX
PHDVXUHV DQG QRQUHVLGHQWLDO HQYHORSH PHDVXUHV DQG
QRQUHVLGHQWLD® WKDW XDN¥ WKH SHULRG\RD OB VYLV XVF
FRVW LPSDFWV DUH SUHVHQWHG LQ QRPLQDO GROODUV DQG
UHSUHVHQW WKH HQHUJ\ FRVW VDYLQJV UHDOL]JHG RYHU \H

7KH 6 WDWHZLGH &DVH 7HDP DVVXPHG WGUWMHDAQRWIBHWKRGYV ||
PXOWLIDPLO\ EXLWK QRX/H RQUGEWRKRH PFLURWRW\SHY WKH 6WDW
7THDP DVVXPHG D XQLWDWRQBEIY(59 LQ HDFK GZHOOUQVYHKQLW )I
SURWRW\SHVY WKH 6WDWHZLGH &%$6( 7HDPHD VR/R HUR BRI WIR@GW &
VHUYLQJ DOO GZWR B IYHUXWQIFWWY EFROXPQ 7KH VXEVHFWLRQV
UDWLRQDOH IRU HDFK DVVXPSWLRQ DQG GHWDLOV RQ HDFK L

5.1.1.1 Unitary ERV for Low -rise Multifamily Prototypes

%DVHG RQ LQWHUYLHZV ZLWK VL[ +(56 5DWHUV DQG PHFKDQL
WKH PRRRARERVROXWLRBRIQVHR B URRAZHFWYV S DVUNK DFHX B ®IUADG LIPIMNG H
LV EHFDXVH FHQWUDO V\VWHPV VXFK DV (59 VHUYLQJ PXOWL
SHQHWUDWLRQ RI SDUW\ ZDOOV ,Q DGGLWLRQ LQWHUYLHZV
PHFKPRO HQJLQHHUV LQGLFDWHG WKDW XQLWDU\ (59V DQG +
FHQWUDOL]HG DSSIMIDEKLAMGORIV HYHQ WKRVH ZLWK FRPPR

JLIXUWKRZV WRKWMDVVXPHG IRU WKH EDVH FRDLMVIH EZIXQ P KDWWH
RSHUDWHY FRQWLQXRXVO\ IRU VXSSO\ DLU DQG D FRQWLQXR
EDODQFHG Y HIQW UGNDKRIZRQW RKVO DRU WKH SURSRVHG FDVH ZK
(59 VHUYLQJ WKH GZHOOKXSJLQQHFR ED W KILERP LQ OLHX RI D
%RWK VOKOH QDQ DQG (59 KDYH 0(59 ILOWUDWLRQ 7KH 6WD
DVVXPWMIKGH OHDVW H[SHQVLYH (59 ZLWK 0(59 ILOWUDWLRQ I}
WKHUH ZHUH WKUHH RWKHU SURGXFWV WKDW KDG D VLPLODL
VIVWHPV LQ ERWK WKH EDVH FDVH DQG SURSR\H® FADVH ZHUHI
&RPPLVYURGDQRH WKH SURWRWASPKFEOMWHQJ DQG FRROLQJ V\
DVSOLW FRQ ®LOVG. BDWUXUDBRM K FDVHV WKH YHQWLODWLRQ
WKH VDPH DQG LW LV FRQQHFWHG WR WKH KHDWLQJ DQG FRF
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VXSIBHKFWYV HWHQG IURP WKH UHJLVWHUV DW WKH H[WHULRU
DUHD ZKHUH WKH\ SURYLGH YHQWLODWLRQ DQG FRQGLWLRQF
WKH UHJLVWHUV LQ WKH EDWKURRPV WR WKH H[WHULRU ZDO
UHJLVWHU E\ WKURKHY6WWWHZOQGHRWWG6( 7THDP DVVXPHG ED\
GZHORQQW XVLQJ D ZHLJKWHG DYHUDJH IURP \HDUYV WR

EDWKURRPV LQ WKH :HVWHUQ 5HJLRQ IURP WKH 8QLWHG 6WD
&RPPHUFH

J)LIXUH%DVH FDVH GLVFUHOWIKNXBQO\ LQ
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J)LIXUH (59SURSR¥BEGH

7KH 6 WDWHZLGH &%$6( 7THDPWR/ I66G B8 ORBOARVW HVWLPDWHYV IR
LQ HDFK FDVH WKDW GLIITHUHG

5.1.1.2 Central ERV Strategy for High -rise Prototype

JRU WKHUKVHKSURWRW\SH WKH 6WDWHZLGH &%$6( 7THDP DVVXP
+L H RQH (59 VHUYLQJ D YHUWQRREQA WROKPW \RW XQWW ¥\ BJHH G X
QXPEHU RI HHIWHULRU SHQHWUDWLRQVY OHDGV WR HDVLHU PLC
RI VFDOH IRU IHDWXUHV VXFK DV E\SDVV ZKLFK SURYLGHYV V|
WKH FRROLQJ VHDVRQ ,W DOQWR PQ[LHQ VWY HWSKU RWR W\LSIHKK ZKLI
GHGLFDWHG RXWGRRU DLU VA\VWHPV '2$6 YHQWLODWLRQ V\V

$ FRQVXOWLQJ FRPSDQ\ WKDW GHVLJQV PXOWLIDPLO\ SURMH
GHYHORSHG WKH %DVLV RI '"HVLIJQ %2' IRU ERWK WKH EDVH
6WDWHZLGH &%$6( WHDP SURYLGHG WR D PHFKDQLFDO FRQWU

JLIXUWKRZ WKH VFKHPDWLFV IURP WKH GHYHORSHG %2' ,Q V
HTXLSPHQW LV '2$6 ZKLOH LQ WKH SURSRVHG FDVH WKH URR
XQLW %RWK FDVHV XVH FHQWUDO VXSSO\ YHQWLODWLRQ DL
KDV FHQWUDO EDWKURRP H[KDXVW DLU ,Q WKH EDVH FDVH I
67%$5 UDWHG EDWKURRP IDQ WKDW LV GXFWHG WKURXJK WKH
EHFDXVH WKH/KLSKRWRW\SH DVVXPHV WKDW WKH ERWWRP IO
(59 GRHV QRW VHUYH WKLV IORRU
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JLIXUH &HQWUDO Wb JVWRIDKLNVIK P IX(WKE SURWRW\SH

$V VKRADWKH ILIXUBFKERRRIWRS VXSSO\ IDQ RU (59 ZRXOG F
URRIWRS GXFWZRUN WR YHUWLFDO VKDIWV 6L[ YHUWLFDO V
IORRU DQG RQH YHUWLFDHDOQKRQUWXQHWYSHNURIODHR BZ (DFK VKD
KRUL]IRQWR® WRQWKH GZHOOLQJ XQLWV RQ HDFK IORRU DQG
WKH HQWU\ RI WKLV GXFW WR WKH GZHOOLQJ XQLW

7KH 6 WDWHZLGH &%$6( 7HDP VHQW VERN H62 'FW Q WU SRR B R 5
FRVW HVWLPDWHYV IRU WKH EDVH DQG SURSRVHG FDVHYV

2QH DVVXPSWLRQ WKDW LPSDFWHG SULFH ZDV WKH OHQJWK |
GZHOOLQJ XQLW 7KH 6WDWHZLGH &%$6( 7THDP GHYHORSHG VDF
XQLWV WR HYOWMW WHWRRQNFWUQRH HDFK EDWKURRP WR WKH
EDVH FFDWMKRZQUWIXUHDQG HDFK EDWKURRP WR WKH FHQWUDO
FODOVIHVKRZQUWIXUH :KLOKXQIQW GXFWZRUN LV JUHDWHU IRU WKH
DPRXQW RI GXFWZRUN LV VWLOO KLJKHU IRU WKH SURSRVHG
VKDIW
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JLIXUH )ORRU SODQ RI EDVAQEWVH[KPXWLW GXFWLQJ

JLIXUH )ORRU SODQ RI SURSRVHG FHQ\WULMO HBOD X\DW H5 KRFWV L C
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5.1.1.3 Impact of ERV/HRV on Dwelling Unit Square Footage

7KH 6VXD®HH &$6( 7HDP FRQVLGHUHG WKH LPSDFW RI (59V +59V
VTXDUH IRRWDJH FRPSDUHG WR WKH EDVH FDVH )RXU VXEMH
HQJLQHHUV RU UDWHUV UHSRUWHG WKDW GZHOOLQJ XQLW (:
WZR ZD\V GHSRIQ GUKH GZHOOLQJ XQLWYV KHDWLQJ FRROLQJ

JRU (59V +59V LQVWDOOHG LQ GZHOOLQJ XQLWV ZLWK GX
VXFK DV WKRVH DVVXPHG IRU RXU DVVXPHG V\VWHP LQ W
LQVWDOOHG LQ WKH PHFKDQLF D 68 8 WHWWILKRD O 59 VR/ \
OHQJWK UXQV SDUDOOHO WR WKH KHDWLQJ FRROLQJ V\\
WKHUH LV D VKRUW GXFW WR FRQQHFW VXSSO\ DLU IURP
FRROLQJ VIVWHP GXFWZRUN 7KXV WKH (WEH KD NVMAD R
GXFWZRUN 7KLV LV WKH VDPH VWUDWHJ\ WKH 6WDWHZLGC
&01)+ SURMHFW CLOK IDRLYKH EDVH FDVH DVVXPHG KHU
DQGQIXH IDQ DUH DSSUR[LPDWHO\ WKH VDPH KHLJKW

“ IRKHW59 DVVXPHG IRU WKLV DQDO\VLYVY VR WKH PHFKD
WR EH H[SDQGHG E\ DSSUR[LPDWHO\ WKH VDPH DPRXQW \
WKHUH VKRXOG EH QR VLJQLILFDQW LPSDFW RQ IORRU V¢

JRU (59V +59V LQVWDOOHG LQ GZHROOH® W XQL WR R MX QR
VIVWHPVVBDQWY HOHFWULF UHVLVWDQFH KHDWHUV WK
FHLOLQJ LQ D VRIILW DQG KDV VXSSO\ GXFWZRUN UXQQL
VSDFH 7KLV LV WKH VDPH VWUDWHJ\ WKDW VXERHFW PD
OLQH IDQV WKH EDVH FDVH H[FHSW LW ZRXOG EH D VXS
WKH VRIILW 7KH ( +59 ZRXOG WDNH XS P@®UGHFHL® LEXW S
WKLV GRHVY QRW LPSDFW IORRU VSDFH 7KH &01)+ SURMH
7HDP LGHI®WLWK DQ ( +59 XVHG WKLV VWUDWHJ\

JRU WKH FHQWUDO (59 ERWK WKH EDVH FDVH '2$6 YHQWLOD
FKDVH IRU FHQWUDO VXSSO\ bDLU 7KH FKDVH ZRXOG RQO\ QH
DFFRPPRGDWH WKH FHQWUDO H[&ROERYWDAKHDIW IRU WKH FHQW

2YHUDOO WKH 6WDWHZLGH &%$6( 7THDP IRXQG WKHUH ZDV QR
XQLW VTXDUH IRRWDJH IURP LQVWDOODWLRQ RI DQ (59 +59 F

(QHUJ\ &RVW 6DYLQJV 5HVXOWYV

3HMQLW HQHUJ\ FRVW VDYLQJV IRQGQ BT\ WHRIW VD WX F WHHIEO E XH

\HDU SHULRG RI DQDO\VLYV DUH SUHVHQWHG LQ GROODU
PHWKRGRORJ\ DOORZV SHDN HOHFWULFLW\ VDYLQJV WR EH Y
GXULQXSBBR SHULRGV

%HORZ DUH HQHUJ\ VDYLQJY HVWLPDWHYV DW WKH GZHOOLQJ
39 VvVDYLQJV IRU GLITHUHQW SURWRW\SHVY 6RPH FOLPDWH ]R
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vDYLQJY EHFDXVH WKH EDVH FDVH LQFOXGHV PRUH QLJKWW
RXWHWD&U LV SURYLGHG WR WKH GZHOOLQJ XQLW ZKHQ WKH F
SRLQW WKHUHE\ UHGXFLQJ FRROLQJ ORDGV $ E\SDVV IXQF\
IRU WKHIKLHKSURWRW\SH PDNHV XVH RI WKLV IUHH FRROLQJ
VDYLQJV

7TDEOHWKRZV UHVXOWW HRIDANRBG XQLWYV

7DEOH 39 7'9 (QHUJ\ &RVW 6DYLOHNUWSHULRG RE$SQDO\VLYV
3HWZHOOLQMX85ALW59 LQ /RAH *DUGH®H 1HZ &RQVWUXFWLRQ
soLpr <HDU 7'9 (OHF <HDU 7'9 1D 7RWD®QHDU 7

“ROH &RVW 6DYLQ. *DV &RVW 6L (QHUJ\ &

B 39 39 6DYLQJV
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7DEOH 39 7'9 (QHUJ\ &RVW 6DYLQHMWISHULRG RE$SQDO\VLYV
3HU 'ZHOOL®@@59QH5W LQ /RAH /IRDGHG &RUULGRU 1HZ &RQVWU

soLpL <HDU 7(OHFWL <HDU 7'9 1D 7RWDQ®HDU 7
“ROH &RVW 6DYLQ. *DV &RVW 6 (QHUJ\ &
- 39 39 6DYLQJV
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7DEOH 39 7'9QHUJ\ &RVW 6DYLQIMRYBHBULRG RE$SQDO\VLV
3HU 'ZHOOL®Q580QH58 LQ BLGBH OL[HG 8VH 1HZ &RQVWUXFWLRQ

soLpL <HDU 7'9 (OHF <HDU 719WX 7RWD®QHDU 7
“ROH &RVW 6DYLQ. *DV &RVW 6 (QHUJRY¥
- 39 39 6DYLQJV
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7TDEOH 39 7'9 (QHUJ\ &RVW 6DYLOHNMULZ2SHULRG RE$SQDO\VLV
3HU 'ZHOOL@@58QH5W LQ +H1IKH OLKWGE 1KBRQVWUXFWLRQ

soLpr <HDU 7'9 (OHF <HDU 7'9 1D 7RWD®@HDU 7
_ROH &RVW 6DYLQ. *DV &RVW 6 (QHUJ\ &
- 39 39 6DYLQJV 9

7DEOHWKRZV UHVXOWWIRAH VGRH XQIRJI XQLWYLDW DXMXRHG KH
E\SDVV )RU FRPSDULVRQ WK#D EFOHORRZQ U HMYRWWWIKPW GR
LQFOXGH E\SDVV L H WKH DELOLW\ RI WKH +59 RU (59 WR W
WKDW LQFRPLQJ DLU E\SDVVHV WKH KHDW H[FKDQJHU ZKHQ R
EHORZ WKH FRRLQOJYV MW S RREBWLYIUWHDVRQ :KHQ E\SDVV LV
VDYLQJV PRUH WKDQ GRXEOH LQ FOLPDWH JRQHV ZLWK KLJK
&$6( 7THDP GRHV QRW SURSRVH UHTXLULQJ E\SDVV IRU XQLWELC
XQLWDU\ (59 SURGXFVQ EGX®MA IES® WK DBW LRY H U PRUH V
(59 RU +59 SURGXFWV7DENOHWERR URO (59V RU +59V VLQFH Wi
ODUJHU HTXLSPHQW HDRRQ RBYHVVRIPWFDOH FDQ PRUH HDVLO\
E\SDVV 7KH 6WDWHZLGH &$6( 7HDP UHFRPPHQGYV WKDW WKH
1RQUHVLGHQWLDO &RPSOLDQFH ODQXDOV LQFOXGH ODQJXDJ
EHQHILWY DQG UHFRPPHQGLQJ LWV XVH
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7DEOH 39 7'9 (QHUJ\ &RVW 6DYLQBHVEYHHWLRG RE$SQDO\VLV
3HU 'ZHOOL®Q580QH5W LQ +ULUWXH OLWIE 1HZ &RQVWUXRPWWLRQ ZLW
%\SDVV )XQFWLRQ (QDEOHG

&OLPD <HDU 7 <HDU 7 TRWDO <HELC
=RQH (OHFWULFI 1IDWXADDW&R  7'9 (QHUJ\ &
6DYLQJV 6DYLQJV 6DYLQJV
13 1% 1%
13 1% 1%
13 19 1%
13 19 1%
13 19 1%
13 19 1%
13 19 1%
13 19 1%
1% 1% 1%
13 1 9% 1%
13 1 9% 1%
13 19 1%
13 19 1%

%HFDXVH WKWV KLRK[HG XVH SURWRW\SH LQFOXGHVY FHQWUDO
DQDO\VLV DVVXPHV D FHQWUDO (59 DQG FR@VHIXW QRWO WK & H
KLJKLVH PL[HG XVH SURWRW\SH IRU WKH FRVW HIIHEFWLYHQH\

,QFUHPHQWDO )LUVW &RVW

7KLV VHFWLRQ SURYLGHV LQFUHPHQWDO ILUVW FRVW HVWLP
7HDP HVWLPDWHG DQ DYHUDJH FRVW BI@ YWH HRUDDEW D WHHLZR IS\
WKH 6DFUDPHQWR DUHD EDVHG RQ 560HDQV RQOLQH SULFH'
TXRWHV DQG WKHQ G HROID FSHGE LADE ARDMWH PDWHY E\ DSSO\LQ
ODERU DQG HTXLSPHQW PXOWLSOLHUWBWYWH® @ IFARWPW GLII
560HDQV 7KH WDEOH EHORZ VKRZV WKH PXOWLSOLHUV E\ FO
DYHUDJHV 9DOXHV LQ HDFK FROXPQ DUH QRUPDOL]JHG ZLWK
]JRQH EHIRUH EHLQJ XVHG

7TDEOH &RVWOWLSOLHUV E\ &0OLPDWH =RQH
&OLPDWH ODWH (TXLSPF IDER
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&OLPDWH ODWH (TXLSPF IDEF

5.1.3.1 Unitary ERV for Low -rise Multifamily Prototypes

JRU WKH XQLWDU\ (59WKH BWDWKHIAHL. GH &$6( 7THDP HVWLPDWHC
FRPSO\ ZLWK D EDVH FDVH DQG D SURSRVHG FDVH 7KH EDVH
ZLWK 0(59 ILOWUDWLRQ SURYLGLQJ VXSSO\ DLU DQG DQ DY
UDWHG EDWKURRP IDQV SURYURBRY HGKBXWHNY IDAVIX PHKG BQ (59
SLPS LQ WKH EDWKURRPV WKDW UHSODFHG WKH H[KDXVW ID
EDVHG RQ LQWHUYLHZV ZLWK VL[ +(56 5DWHUV DQG PHFKDQL!
LV WKH VDPH IRU WKH EDVH FDVH DQG WKH SURSRVHG FDVH

ORVW FRVW DVVXPSWLRQV IRU WKH EDVH FDVH DUH EDVHG R
DQG LQWHUQHW UHVHDUFK +RZHYHU EHFDXVH WKH ODERU F
LV QRW OLVWHG LQ 560HDQV WKH 6WDWHZLGH &%$6( 7HDP UH’
HVWLPDWHYV IURP PXOWLIDPLO\ GHVLIJQHUV WKHQ XVHG 560H
ODERU FRVWYV

7KH FRVW RI WKH EDYH \F)DOS/$HOL QD Q LV W\SLFDO IRU SURN
PXOWLIDPLO\ LQFHQWLYH SURJUDPV ,WDRO FRVWKVR®\ HLKID¥N
IDQV LQ 560HDQV 7KH FRVW RI WKH VXSSO\ IDQ DLU ILOWHU
FRVW Rl WKH EDWKURRP (1(5*< 67$5 H[KDXVW IDQV HDFK
UHVHDUFK DQG LV VLPLODU WR H[KDXVW 1D Q7RB VéWWDMDHZE 8 M\
&$6( 7THDP UHTXHVWHG LQVWDOODWLRQQLIAER VXS E®N H\QNILLPRD
WKUHH PHFKDQLFDO HQJLQHHUV 7KHRR®DE RIHKIRIX P X OMBLHIOW Hi
QDWLRQDO ODERU UDWHV IRU H[KDXVW |DKH L&D/A\LDRO@MDL R Q
DYHUDJH PXOWLSOLHU ZIDRXDSGDWHEBQDO | IRU &DOLIRUQL
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KRXUWKH H[KDXVW IDQ LQVWDOODWLRQ ODERU FRVW LV |
E\ WKH &DOLIRUQLD DYHUDJH WR ILQG WKH ODERU UDWH

JRU WKH SUBSRVWEH 6WDWHZLGH &%$6( 7HDP XVHG LQWHUQHYV
PDQXIDFWXUHUV WR ILQG WKH (59 PDWHULD OKFRRMWN HYWH PDW
EDVHG RQ WKH PXOWLIDPLO\ GHVLJQHUVY HVWLPDWHYV IRU V>
WR ODERXWERYWV¥OHDQV DQG WKH &DOLIRUQLD DYHUDJH PXO\
ILOWHUV LV EDVHG RQ LOWHUQHW UHVHDUFK SDFN RI HLJKW
HVWLPDWHY RI KLJK HIILFLHQF\ ILOWHUV LQ 560HDQYV DQ
FRVMRVY 0(59 ILOWHUYV IRU DQ $OGHV SURGXFW

7KH FRVW RI WKH GXFWZRUN LV HTXDO LQ WKH EDVH FDVH D

7KH EDVH FDVH DQG SURSRVHG FDVH FRVWYV XVLQJ VWDWHZL
TDEOHDQGDEOH

7TDEOH&RVW RI %DVH &DVH 'LVFUIHMWHH)BRSSO\ ,Q

SURGXFW 4XDQV ODWH IDER [IDER &RVW
'"HVFULSWLRI &RV &RV +RXL S5HVLGHQWI

6XSSO\ )DQ

6XSSO\ $LU )
0(59
([KDXVW )DQ

7TRWDO

7TDEOH&RVW RI 3BURSRVHG &DVH (59

3URGXFW 'HVF 4XDQV ODWH /DER /DER &RV W
&RV &RV  +RXL 5HVLGH
8QL
(59
(59 )LOWHU 0¢
7RWDO
$V VKRZQ WKH EDVH FDVH LV DQG SURSRVHG FRVW LV

F R\RW SHU GZHOOLQJ XQLW

7KH 6WDWHZLGH &%$6( 7THDP WKHQ D8SBEHIGRAVKXORMILFIDIWMAK VY RIC
PDWHULDOV DQG ODERU DV VKRZQ EHORZ
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7TDEOH8QLWECWYW\ , QFUHPHQWDO &RVW E\ &0OLPDWH =RQH SHU 'Z

&OLPL ,QFUHPLE ,QFUHPLE ,QFUHPLFE ,QFUHPLE
=RQH (TXLSPF ODWHU IDEF OHDVXUH

5.1.3.2 Central ERV for High -rise Prototype

7R GHYHORS LQFUHPHQWDO FRVW HVWLPDWHYVY RI WKH FHQWL
FRQWUDFWRU SULFHG RXW WKH EDVH FDVH DQG SURSRVHG V
GHVFULEHG LQ 6HFWLRQ

7TDEOH VKRZV FRVWYV RI WKH EDVH FDVH RI VXSSO\ IDQV DQ
(59V 7KLV H[DPSOH LV VKRZQ IRU 6DFUDPHQWR &OLPDWH =R
&$6( 7THDP WKHQ DS SIRIHG VFSCHAPLD WAHP X O W MSD ERV W W RR H VWADLAK
FOLPDWH ]JRQH 7KH 6WDWHZLGH &%$6( 7THDP PDGH WKH IROOR.:
FRVWY IRU HDFK FDVH

X %RWK FDVHV LQFOXGH RQH URRIWRS YHQWLODWLRQ V\VYV
FDVH DQG RQH (59 LQ WKH SURSRVHBHA MHX U7 KR XOLVD 6 MWL
VI\VWHP IRU LQVWDOODWLRQ U&R g VIYVRWARWAN ZH WK KWK EIDK/LE
WHPSHULQJ VR WKDW VXSSO\ DLU LV GHOLYHUHG EHWZH

X %DWKURRP H[KDXVW IDQV DUH RQO\ LQFOXGHGRNXWKH E
OHDGLQJ WR D FHQWUDO VKDIW IRU WKH (59 VWUDWHJ\ °
DVVXPHG EDWKURRPV SHU XQLW XVLQJ D ZHLJKWHG D

RI QXPEHU RI EDWKURRPVY LQ WKH :HVWHUQ 5HJLRQ IL
&HQVXEBV6 'HSDUWPHQW RI &RPPHUFH
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X 7TKH59 LQFOXGHV D E\SDVV IXQFWLRQ DQG 0(59 ILOWUD
X %DWKURRP H[KDXVW IDQV LQ WKH EDVH FDVH DUH GXFW&E
x 7KLV DQDO\WLV LQFOXGHV WKUHH W\SHV RI GXFWZRUN

R ([KDXVW GXFWV )RU WKHEDYDPHGDVH WRKRQNVWNWOEV
GXFWV ZKLFK FDUULHV EDWKURRP H[KDXVW WR WKH
LQFOXGHYVY D FRPELQDWLRQ RI FHQWUDO VXSSO\ VKD
GXFWZRUN WR FDUU\ HIKDXVW DLU IURP WKH EDWKUF
WWDO RI OEV 6LQFH WKH EDWKURRPV DUH ORFD
PXFK ORQJHU GXFW UXQV DUH QHHGHG LQ WKH EDVH
HIKDXVW WR WKH H[WHULRU ZDOO WKDQ LQ WKH SUR
HIKDXVW WR WKH FHQWUDO VKDIW

R &HQWUIXSSO\ GXFWV 7KH VXSSO\ VKDIWV LQ ERWK \
FDVHV UHTXLUH OEV RI GXFWZRUN IRU WKH EXLC

R 5RRI VXSSO\ GXFWZRUN WR FDUU\ DLU IURP WKH FHQ
RU FHQWUDO (59 SURSRVHG FDVH RERUVWHEBEROLUHYV
GXFWZRUN 7KH SURSRVHG FDVH UHTXLUHYVY DQRWKHL
GXFWZRUN RU OEV WRWDO 7KH 6WDWHZLGH &%$6
GXFWZRUN WR KDYH HIWHUQDO LQVXODWLRQ LQFOX
WKH H[KDXVW GXFWZRWMG/R EH XQLQVXO

x 7KH SURSRVHG FDVH UHTXLUHV WZLFH DV PDQ\ ILUH VPRI
DUH WZLFH DV PDQ\ FRQQHFWLRQV EHWZHHQ D XQLW DQ

X 7TKH EDVH FDVH LQFOXGHYV H[KDXVW ORXYHUV RQ WKH HJ\
LQFOXGHV JULOOBAVI XIBSFWKH FHKKCDUH OHVYVY H[SHQVLYH WK
%RWK FDVHV LQFOXGH VXSSO\ UHJLVWHUV

Xx )RU EDODQFLQJ DQG FRPPLVVLRQLQJ WKH FRQWUDFWRU
HDFK VI\VWHP 7KLV ZDV EDVHG RQ IRXU KRXUV IRU FRPPI
DQG IRXUIKRYXH DQG D KDOI KRXU WR FRPPLVVLRQ RU E
VIVWHP LQ WKH GZHOOLQJ XQLW VXSSO\ DLU DQG HDEK |
VXSSO\ DLU DQB&SHDEKNKIHFEURSRVHG FDVH

X TKH HOHFWULFDO EXGJHW LV IRU HDY¥KQWHS 8/ \HLDH
LV RQH ODUJH VA\VWHP WR ZLUH

X TKHUH LV QR GLITHUHQFH LQ GHVLJQ IHH EHWZHHQ WKH ¢
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7TDEOH &RVW RI %DVH 6XSSO\ )DQV DQG 3URSRVHG &DVH &HQWUDO (59V

%DVEFRSH 6XSSO\ )DQV B3URSRVHG &DVH &HQWUD
&RVW &DWHJR /DEF AXDQ\ ODWH /DEF 7RV 4XDQ\ ODWH /DEF 7RWDO
5D\ &R\ +RXI &R\ &R\ +RXI
JLOWHUHG 6XS
%DWKURRP )D(
(59V
6XSSO\ 'XFWZF 0 @)
5RRI 6 XSSO\ 'X 0 @)
([KDXVW '"XFWZ 0 @)

‘HWDLOLQJ O
+DQGOLQJ
JLUH 6PRNH 'D

*5'V ([KDXVW
JIRXYHUV

6WDUWXS %D(
&RPPLVVLRQLC

,QVXODWLRQ ¢ v v
(OHFWULFDO Y

ODUN 8S 5D\ ODUN 8S 5DV
7D[HV IRU PDWHU 7D[HV IRU PDWHULI
6DFUDPHQWR 6DFUDPHQWR

'"HVLJQ (QJLQHH '"HVLJQ (QJLQHHUI
3HRLW WHVWLQJ 3HUPLW WHVWLQJ
*HQHUDO &RVWYV *HQHUDO &RVWV
&RQWUDFWRU SU| &RQWUDFWRU SURI
7RWDO 7RWDO

,QFUHPHQWDO &RVW IRAHD X L (C
,QFUHPHQWD O' ZHRYVOWL Q
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7DEOHWKRZV LQFUHPHQWDO FRVWYV E\ FOLPDWH JRQH IRU WKF
OXOWLSOLHUV IRU HTXLSPHQW PDWHULDOV DQG ODERU ZHUt
]JRQH 7DEOHNR WKH FOLPDWH JRQHV &RVWV IRU IDQV (59)
JULOOHY DQG ORXYHUV ZHUH PXOWLSOLHG E\ PDWHULDO PXC
LQVXODWLRQ ZHUH PSPMQ\S CPOHBWE\SBTK UV

7TDEOH &HQWUDO (59 ,QFUHPHQWDO &RVW E\ &OLPDWH =RQH ¢

&OLP| ,QFUHPF ,QFUHPF ,QFUHPF ,QFUHPF ,QFUHPF
=RQt (TXLSPF ODWHL IDER  ODUNX OHDVXUH

,QFUHPHQWDO ODLQWHQDQFH DQG 5HSODFHPHQW &RVWYV

,QFUHPHQWPWHR D QMHK FIRVMWF UMPHQWDO FRVW RI UHSODFLQJ
SDUWV Rl WKH HTXLSPHQW DV ZHOO DV SHULRGLF PDLQWHQ|
RSHUDWLQJ UHODWLYH WR FXUVURBIQ\S HULIRFONVR FHBN) BRI HALHXG MH
YD OXHTKILS PRDQ\® W HHIQEPRMWY VDYLQJV ZDV FDKOBHODMWRME XV L
GLVFRXQW BRMFHK IOV FRQVLVWHQW ZLWK WKH GLVFRXQW UDW

7'9 7KIBSUHVHDOXKHPDLQWHQDQFH FRVWVWMYKDW LRFFXUV LQ
FDOFXODWHG DV IROORZV

,,j;.i._fz_f feo—tofoeietl fco—tefeletH %;_1'.

7KH HIITHFWLYH XVHIXO OLIH RI SDFENDJHG +9%$& HTXLSPHQW L
+59V DV ZHOO DV VXSSO\ DQG H[KDXVW IDQV LQ WKH EDVH F
HYHU\ \HDUV %RWK WRWHED VB VIHYGZEORSUHTXLUH UHSODFH
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ILOWHUY )LOWHU UHSODFHPHQWY VKRXOG EH DW D VLPLODU
GLITHUHQFH LQ FRVW LV H[SHFWHG IRU ILOWHUYV

SUHVHQW 9DOXH RI ODLQWHQDQFH &RVW ,QFUHPHQWDO &RV

5.1.4.1 Unitary ERV

7KHVWDWHZLGH &$6( 7THDP FDOFXODWHG WKH LQFUHPHQWDO P
FRVWV RI XQLWDU\ (59V LQ WKH H[DPSOH GZHOOLQJ XQLW XQ
FDVH VFHQDULR 7KLV DQDO\VLVY DVVXPHG WKDW DOO PHFKDC(
DW \HDHL H WKH VXSSO\ DQG H[KDXVW IDQV LQ WKH EDVH FI
SURSRVHG FDVH 7KH 6WDWHZLGH &$6( 7THDP GLG QRW LQFO>
FDOFXODWLRQ EHFEDXVH RXU UHVHDUFK IRXQG WKH ILOWHU |
ZHUH WHKHI W3 SUR[LPDWHO\ SHU ILOWHU IRU HDFK FDVH V
JHUR

JRU WKH XQLWDU\ (59 WKH LQFUHPHQWDO FRVW LV VR S|
[

7KH WRWDO OLIHWLPH FRVW LV

7KH 6 WDWHZLGH &%$6( 7HDP IRXQG WKH VWDWHZLGH DYHUDJH
EDVH DQG SURSRVHG FDVHV DV VKRZQ EHORZ

7TDEOH 6WDWHZLGH $YHUDJH 5HSODFHPHQW &RVW RI %DVH 6.
BURSRVHG &DVH 8QLWDU\ (59

6WDWHZLGH $YHL
6WDWHZLGBJ$HY&H 5SHSODFHPHQW &H
39

ODWH| /DER 7RW ODWH| /DER 7RW

6XSSO\
$S 'S O L D6QWDH
DORQEL@H
([KDXVW
%DVHOL $SSOLDQFH
(1(5*< 67%$5
0XOBBIHHG ¢
)DQ
JLOWHU 0(¢

$SSOLDOFH

)L O W {59

B3URSRYV

,QFUHP|
&RVW

7LWOHDUWDI6( 5HSRUW 0) ,$4" _



YRU ERWKOW®H LI)Q DQG WKH (59 WKH 6WDWHZLGH &$6( 7HDP
WKDW KDYH D 0(59 ILOWUDWLRQ RSWLRQ

7TDEOH ,QFUHPHQWDO 5HSODFHPHQW &RVW RI %DVH 6XSSO\ )
&DVH 8QLWDU\ (59 IRU HWO &OLPDWH =RQ

&OLPD ,0& SHSODFF ,0& SHSODFHF /ILIHWLPH ,0&
=RQH J)LUVW <HDU

5.1.4.2 Central ERV

JRU WKHUKVHKSURWRW\SH ZKLFK DVVXPHV D FHQWUDO (59 W
(59VVXSSO\ DQG H[I[KDXVW IDQV LQ WKH EDVH FDVH ILUH VP
LQVXODWLRQ ZRXOG EH UHSODFHG LQ \HDUV :KLOH FRGH L
LQVSHFWLRQV RI ILUH VPRNH GDPSHUV )6'V WKH 6WDWHZLC
FRVW ZRXOG EHXDRXHBKW\VZHHQ WKH EDVH DQG SURSRVHG FDVI
VLIQLILFDQW FKDOOHQJH LV JDLQLQJ DFFHVV WR WKH GZHOC
GZHOOLQJ XQLW LQVWHDG RI RQH ZRXOG QRW EH D VLJQLILF

7KH IROORZLQJ WDEXIFHUNRRQWWXMHSODFHPHQW FRVW HVWLF
(59 VXEPHDVXUH IRU &OLPDWH =RQH
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7TDEOH 5HSODFHPHQW &RVW RI %DVH 6XSSO\ )DQ DQG 3URSRVHG &DVH &HQWUDO (59

&RVW &DWHJII /DER
5D V)

JLOWHUHG 6X

%DWKURRP (]

)DQV

(59V

'"HWDLOLQJ (

+DQGOLQJ

JLUH 6PRNH 'L

6WDUWXS %D
&RPPLVVLRQL

,QVXODWLRQ
(OHFWULFDO

%DVH 6FRSH 6XSSO\ )DQ
ODWH /DER

4XDQYV &RV +RXL 7TRWDO
Vv
ODUN 8S 5DWE

7DHV IRU PDWHULI
6DFUDPHQWR

'"HVLJQ (QJLQHHU
SHUPWWVWLQJ L
*HQHUDO &RVWYV
&ROFWRU SURILW
7RWDO

SURSRVHG &DVH &HQWUL

ODWH [/DEF 7RW
4XDQV &RV +RXL &RV
\%
ODUN 8S 5D W

7D[HV IRU PDWHU/
6DFUDPHQWR

'"HVLJQ (QJLQHHI
3HUPLW WHVWLQ
*HQHUDO &RVWV

&RQWUDFWRU SUF

,QFUHPHQWDO &RVW IRAHBRLQGXQIL WV DW <HDU
,QFUHPHQWDO &RVW SHU 'ZHOOLQJ XQLW DW <HDU
,QFUHPHQWDO &RVW SHU 'ZHOOLQJ XQLW
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7KH IROORZLQJ WDEOH VKRZV WKH LQFUHPRQ WX® ©&HWMUEHP
(59 VXEPHDVXUH IRU DOO FOLPDWH JRQHV E\ DSSO\LQJ PDW&E
PXOWLSOLHUV VSHFLILF WR HDRK XPQ P OWHHW]IRRQH , 078K HF RRIRED-@ |
ILUVW \HDU 7T®SEAOKHRBRPWK WKH ,0&8 UHSODFHPHQW &RVW LQ

7DEOH ,QFUHPHQWDO OHD¥XURUERYVSV DPHPHQW E\+&OLPDWH =
&HQWUDO (59

,0& /LIHW

&OLPI ,QFUHF ,QFUHF ,QF ,QF ,0& 5HS 08&

=RQF (TXLSF ODWH /DER ODUNX 5HSODF

8VLQJ &0OLPDWH =RQH DV DQ H[DPSOH WKH WRWDO OLIHWL

&RVW (ITHFWLYHQHVYV

7H SURSRMBBXWMHSUHVFUHIWLYHRHWXVH WKH SULPDU\ EHQI
WKLV VXEPHDVXUH LV HQNWIDYDOLQUVY LV UHTXLUHG WR GHP
PHDVXUH LV FRVW HIIHHDIWUY HHRMRG WK § D/FAHRWWYRQ GHVFULE
DSSURDFK DQG UHVXOWYV XVHIGHRW LFFHQFAVOIY/DMUQW KRR (SO +59
UHVXOWY UHIOHFW DQDO\VLV IRU QHZ FRQVWUXFWLRQ EHFD
IRU DOWHUDWLRQV DQG UHVXOWY IRU DGGLWLRQV VKRXOG

7KH (QHUJ\ & RPPLVVLRQ HVWDEOLFBEVNXWOKN SQR FRE YU HMH R\
7KH 6WDWHZLGH &$6( 7THDP FROODERUDWHG ZLWK (QHUJ\ &RP
WKH PHWKRGRORJ\ LQ WKLV UHSRUW LV FRQVLVWHQW ZLWK \
ZHUH LQFOXGHG LQ WKH DQDO\WRVW7EKOG. QEEHHRABQ\ DO LRDAV
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FRVWY RYHWHMKBHULRG RI DQDO\VLY ZHUH LQFOXGHG 7KH 7
IURP HOHFWULFLW\ DQG QDWXUDO JDV VDYLQJYVY ZHUH DOVR L

'HVLJQ FRVWV ZHUH QRW LQFOXGHG\VQRW RZIHEURIGW KHR PO B UB © A
YHULILFDWLRQ

$FFRUGLQJ WR WKH (QHUJ\ &RPPLVVLRQYV GHILQLWLRQV D P
UDWLR LV JUHDWHU WKDQ 7TKH %9 & UDWLR LV FDOFXODWH
RYHU \HDUV E\ WK HWDROWVPROV IWYF ZHKRHR LQFOXGHY PDLQWHQ
\HDUV 7KH % & UDWLR ZDV FDOFXODWHG XVLQJ 39 FRVWYV

7DEOHSUHVHQWY UHVXOWNRWRE IWRWLSHWOHVYV DQOLVWHYV IRU OR
JDUGHW\OH QHZ FRQVWUXFWLRQ GZHOOLQJ XQLWV 7KH 6WDYV
ORULVH SURWRW\SHVLDKR G WRWRML\GH ZRXOG XVH XQLWDU\ (5¢
ULVH ZRXOG XVH D FHQWUDO (5®H G KALWBEVW K A SSULRRMQRVO & H V

LQGLYLGXDRQ@WZAIHTAQ@WILODWLRE DRAGLLWKEBSORWRW\SHY EXW F
YHQWLODWLR@URH SWKHWMRWKSHY +RZHYHU SURMHFW WHDPV
HLWKHU D XQLWDU\ RU RHUQWSID & R \FMWHW WEH UHTXLUHPHQW
IRXQG WKDW WKH XQLWDU\ (59 ZDV FKHDSHU EXW WKDW WKF
VDYLQJV 7KLV LV EHFDXVH WKH E\SDVV IXQFWLRQ FRXOG EH
LQFUHPHQWDO FRVW IRU WKW IKHQEWWURQ 65PRYOLGEGH & VLIQLILFL
HQHUJ\ VDYLQJV E\ OHYHUDJLQJ WKH IUHH FRROLQJ RI QLJKW

$V VKRZQ LQ WKH WDEOHWERODWR A DWKHR ENQIHUHBWWHU WKDQ
SURWRW\SHV IRU DOO FOLPDWH JRQHV/SRKHIGH WKHDQIKBTXLUHP
WKURXJK

7TDEOH <HDU &RMWWLYHQHVY 6XPPDU\ SHH/RZHOO®HQJ 8QLW
*DUGHQ 6W\OH

&OLPD %HQH &RV'  %HQHWL
=RQH 7'9 (QHUJ\ &RV W ¢ 7RWDO ,QFUH &RVW 5
2WKHU 39 6 &R VA
39 39
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7TDEOH <HD&RVWHFWLYHQHVY 6XPPDU\ SHH/RZHOOHQJ 8QLW
/IRDGHG &RUULGRU

&OLPL %HQH &RV  %HQHWL
=RQH 7'9 (QHUJ\ &RVW ¢ 7RWDO ,QFUH &RVW 5
2WKHU 39 6 &R VA
39 39

7DEOH <HDU &RWMWN¥FWLYHQHVV 6XPPDU\ 3HHOZBDWHQJ 8QLW
OL[HG 8VH

&OLPL %HQH &RV % H Q HWILE
=RQH 7'9 (QHUJ\ &RVW ¢ 7RWDO ,QFUH &RVW 5
2WKHU 39 6 & R\A
39 39
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7DEOH <HDU &RWMWN¥EWLYHQHVV 6XPPDU\ 3HHW+ZHEOLVHQJ 8QLW
OL[HG 8VH

&OLPI %HQH &RV'  %HQHWL
=RQH 7'9 (QHUJ\ &RVW ¢ 7RWDO ,QFUH &R/W 5L
2WKHU 39 & & R VA
39 39

7KLV LV D SUHVFULSWLYH UHTXLUHPHQW WKDW ZLOO DIIHFW
WKH EDODQFHG YHQWLODWLRQ SDWK LL\QHG6POFOWM/ RID PL O\RG 4 H OF
XQLWV6EHFRNMGLRQE $LYYRU KUWUKH PXOWLIDPLOWXDHND OUGIJIQOHYL W
FRQVWUXFWLRQ RU DGGLWLRQV LW ZLOO QRW DIIHFW DOWH!I
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DGGLWLRQV EHFEBXNWAWLKHGRVW DQDO\VLV IRU WKLV PHDVXL
FRQVWUXFWLRQ DQG DGGLWLRQV

7KH IROORZLQJ ILIJXUH WXWPBRBRESDUWWEBHVRREHQHILWY PRQHW
VDYLQJV )RUHFARWIWH VDYLQJV WKH \HOO/MRYZ LQFEWHPRQZ VW@ F
PXVW EH ORZHU WKDQ WKH OLJKW JUHHQ @RVN JOUHBAQDOQR.:
ULVH ORDGHG FRUUL®RIG WRHE BXKCGBWWHS ROYFBEKHPKHQWDO FRVYV
EH ORZHU WKDQ WKH GWIMHBO¥HEPHQWDIX FRVW

J)LIXUH +59 (59 &RV¥WMQHILW $QDO\VVLV 6XPPDU\

6 XEPHDVXUH % .LWFKHQ ([KDXVW OLQLPXP &DSW)>

&RVW ,PSDHFWVN I JQPWLRQ OHWKRGRORJ\

7KH FRGH FKDQJH SURSRVDO ZLOO QRW PRGLI\ WKH VWULQJH
(QHUJ\ &RGH VR WKH (QHUJ\ &RPPLVVLRQ GRHMBOWRWYEBHE\D
DQDO\VLVY WR DSSURYH WKH SURSRVHG FKDWQSHFBABPWEBR® VH
D GHWDLGHIGIFRVWHQHVY DQDO\VLV )RU M/KY M FINWIRRSR B ® ALK
UHVXOWYV RI D SULFH FRPSDULVRQ RI UDQJH KRRGV WKDW ZR
SURSRVHG UHIXQGHRHYWH SDWKZD\ IRU R® IDQUARRUBQJIH KR
FIP

7KH 6 WDWHZLGH &%$6( 7THDP XVHG WKH +9, GDWDEDVH WR WDN
SURGXFWV PRPGHU WKW PDQURAXPRRGEORZ SHFWRIDLDQW
SURGXEWYV YHQWHG UDQJH KRRG ZLWK BIPIDQVP XRIDA &1 ORYE DR
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SUHVVXUH RU JUHDWHU ZLWK WKRVH WKDW FRPSO\ ZLWK Wi
SURSRVHG UHTXLUHPHQW 3QRQFRPSOLDQW  SURGXFWV YHQ
EHWZHHQ DFJB DW °~ ZKH SULFHV Rl SBRQEFRIYVOZIWH L H
+RPH 'HSRW $PD]JRQ %HVW %X\ $SSOLDQFHV &RQQHFWLRQ
ZRXOG PRVW OLNHO\ EH XVHG LQ D PXOWLIDPLO\ EXLOGLQJ
FRQVLGHUHG PLFURZDYH DQG XQGHUFDELQHW UDQJH KRRGYV
GZHOOLQJ XQLWV GXH WR VSDFH FRQVWUDLQWY DQG ILOWH
RI JUHDWHU WKDQ FIP 6RPH SURGXFWV KDG PRGHO QXPE
FKDUDFWHUV XVXDOO\ FRQVWLWXWLQJ Rl WKHD§BPAHBHRG XF
JURXSHG DV RQH SURGXFW 6LQFH SULFHV GLIIHUHG E\ FROR
ZDV XVHG LI DYDLODEOH :KHQ EODFN ZDV QRW DYDLODEOH
ZDV VWDLQOHVV VWHHO

6DPSOH VL]HV ZHUH ILIWHHQ D Q@& KWRGIKF WINQARFPHVIDFPGIE Q J
SUHOLPLQDU\ FRVW FROOHFWLRQ WR LQFUHDVH SUHFLVLRQ |
HVWLPDWHY ZHUH DOO XQGHU SHUFHQW

%HFDXVH FDSWXUH HIILFLHQF\ LV QRW DYDLODEOH IRU UDQJ!
&$6(7HDP FRXOG QRW PDNH D VLPLODU SULFLQJ FRPSDULVRQ
QRW FRPSO\ ZLWK WKH ILUVW SURSRVHG FRPSOLDQFH SDWK
PLQLPXP FDSWXUH HIILFLHQF\ RI SHUFHQW %HFDXVH WKH
QRW PONEHVWDQWLYH FKDQJHV WR WKH WKLUG GRZQGUDIW H
FIP RU IRXUWK FRQWLQXRXV H[KDXVW DW ILYH NLWFKHQ
FRPSOLDQFH SDWKV WKLV DQDO\VLVY GRHV QRW SURYLGH D ¢

&RVWSDFW 5HVXOWYV

7DEOHDQGDEOHEHORZ VKRZ WKH DYHUDJH SUQIFHM BRIRGEX FRWV L
WKDW ZRXOG EH FRAFRPLOOQW QW G LRQWKH SURSRVHG UHTXL!I
FRPSOLDQW SURGXFWV ZHUH IRX @R PSR EHQRK IS D KRIGX FAKD QR Q |
UDQJH KRRG W\SHV +RZHYHUWKXVYMQ JWKKHG6 WDW REINRMQ &S$6( 7H
WKDW DYHUDJH SULFH GLIIHUHQFHYV ZHUH QRW VLJQLILEDQW
VLQFHUDD XHV ZHUH JUHDWHU WKDQ

TDEOH 6DPSOHG &RVWYV RI OLFURZDYH 5DQJH +RRG 3URGXFW\

$YHUL 6WDQC 3UHKWL 3URGX 7TRW SYDO
3UL 'HYLDW 6DPSO 3URGX RQWDL(

OLFURZDY
5DQJH +RF
1R@RPSOI
FIP
OLFURZDY
5DQJH +RF
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&RPSOLDC
- FIP

TDEOH 6DPSOHG &BQOQWWWADELQHW 5DQJH +RRG 3URGXFWYV

$YHUL 6WDQC 3UHFL\ 3URGX 7RW SYDO
3UL 'HYLDYV 6DPSO 3URGX RQWDL!
8QGHUFDE
5DQJH +RF
1R@RPSOI
FIP
8QGHUFDE
5DQJH +RF
&RPSOLDC
- FIP

JLIXUMD QR IJXUWKRZ WKH FRVWY FROOHFWHG IRU HDFK RI WK
ILIXUHV VKRZ W KOKW SDIQFHVKRIRGY YDU\ ZLGHO\ DQG WKDW W
ERWK FRPSOLDERWY DQID QRQSURGXFWY DUH LQ WKH VDPH UDQ

$900

$800 ®
[
$700
$600 ®
[ X ]
.g $500 ®
o $400 o0 °
$300 *® o
$200 ®
$100
$0
0 50 100 150 200 250 300 350 400
Rated CFM
® Non-Compliant Compliant

J)LIXUH 3ULFHV Rl FRPSOLBRRMSDRBQWKBHDIQUH PLFURZDYHYV
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$1,200
$1,000
$800

$600

Price

$400
$200

$0

0 50 100 150 200 250 300 350 400
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JLIXUH 3ULFHV RI FRPSOLDRMSDDRBQORRNQGHUFDELQHW UDQJH

%DVHG RQ WKLY DQDO\VLV WKH 6WDWHZLGH &%$6( 7THDP IRXQ
SULFHV IRU UDQJH KRRGV WKDW ZRXOG FRPSO\ ZLWK WKH SU
FRPSOAMWWK WKH FXUUHQW UHTXLUHPHQW EXW ZRXOG QRW FRP
UHTXLUHPHQW

6 XEPHDVXUH & &HQWUDO 9HQWLODWLRQ "XFW 6H

(QHUJ\ &RVW 6DYLQJV OHWKRGRORJ\

(QHUJ\ FRVW VDYLQJV ZHUH FDOFXODWHG E\ DSSO\LQJ WKH 7
HQHUJ\ YO HMWLPDWHY WKDW ZHUH GHULYHG XVLQJ WKH PHW

7'9LV D QRUPFPHWWHREFDORQB FRMWW Y LYXDRMFRXQWYV IRU WK
YOWEOHWHWFRI HOHFWU L RIDW\ IRREK KDRAKXURIOWKH \HDU DORQJ Z
FRVWY DUH H[SHFWHG WR FKDQJH RYHUDWYHRSHUHR GGRH QDANQLIIX
PHDVXUHY DQG QRQUHVLGHQWLDO HQYHORSH PHDVXUHYV DQCGC
QRQUHVLGHIWXIUDYWKLY FDVH WKH SHULRG\RD OI\®BONWYLYV XVH
FRVW LPSDFWV DUH SUHVHQWHG LQ QRPLQDO GROODUV DQG
UHSUHVHQW WKH HQHUJ\ FRVW VDYLQJY UHDOL]HG RYHU \H

7KH 6WDWHZLGH &$6( WHDPDPRQHUHGRPQWK B\ RPHQWUDO YHQW
VHDOLQJ PHDVXUH XVLQJ (QHUJ\30XV ZKLFK HQDEOHG FKDQ.
YHQWLODWLRQ VKDIW OHDNDJH YDOXH ZRRHPRBHWDEABQDVVXP S
SUHVVXUH Rl DSSUR[LPDWHO\ %HBDXVHQ@AKHVDIH LV SURSRI
SUHVVXUH WKLV UHVXOWHG LQ YHU\ KLJK HQHUJ\ VDYLQJV |
WKDW DOPRVW WZLFH WKH DLU ZRXOG QHHG WR EH SURYLGH
YHQWLODWLRQ DLU QHHGH®R WK EEMOHF W ZRHOD/OW € U QS MWW ¥ ZH V \
SUHVVXUH LQ WKHVH W\SHV RI GXFWV LQ KLJKULVH PXOWLIDI

LQFK Z F ZKLFK ZDV FRUURERUDWHG E\ WKH IRXU SDUWLF
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